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Mr V. D. Zotov who recently retired from the Perman- 
ent Staff, Department of Scientific and Industrial Research. 
Mr Zotov joined the Plant Research Station, Palmerston 
North (see Plate) on 13 August, 1928. He was appointed 
assistant to Dr H. H. Allan who had begun work a few 
days earlier as Systematic Botanist. Mr Zotov served with 
Botany Division (as the section became) throughout his 
working life and will continue on the Temporary Staff in 
order to finish his work on New Zealand grasses. 
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INTRODUCTION 


Durinc the last 3 years plans have been prepared at Ministry of Works, 
Christchurch, for two extensions to the Botany Division building. The 
first involves an extension to the library which will more than double 
our present space. There will be a central foyer for offices, circulation 
facilities, and for comfortable reading space, and a north wing equiva- 
lent in size to the present library which will become the southern 
wing. The second extension involves the main east wing. On the 
ground floor there will be laboratory and office accommodation for 
Botany Division and on the first floor laboratory and office accom- 
modation for the attached section of Grasslands Division. Both pro- 
jects are planned to be completed within the next triennial period. 

The professional staff has increased from 34 to 36 since 1965-66. 
Mr A. E. Esler of the staff of Massey University joined us in early 
1969, and after a year with D.S.I.R. at Palmerston North will become 
Regional Botanist for Auckland Province attached to Plant Diseases 
Division. Dr D. G. Drury came from the University of Southampton 
in February 1967 and is working on numerical taxonomy with special 
reference to introduced and native Compositae. Mr D. R. Given com- 
pleted his studies at the University of Canterbury and now works full- 
time to reinforce further the taxonomy section. The period under 
review saw the virtual completion of the text of the second volume of 
the Flora of New Zealand and a considerable increase in our work on 
conservation. However, as mentioned in the last Triennial Report, 
the Division is still weak in research on cryptogamic botany. 

Staff numbers and finance were as follows:— 


1966-67 1967-68 1968-69 


eee EEE 


Permanent Staff mS ey 35 35 36 
Salaries __.... he Loe ae $107,768 $123,637 $136,514 
Other Expenditure (including 

Wages) oe oe bi $39,084 $36,975 $42,744 
Total Expenditure rt ve $146,852 $160,612 $179,258 
Voted 7 wt ar ate $147,060 $158,240 $171,100 


Hae eee eee —ESESue ESO 


FUNCTIONS AND LOCATION 


The main function of Botany Division is to study the plants of New 
Zealand. We seek to describe and classify the native, adventive, and 
horticultural flora, and to describe the vegetation whether old or new, 
past or present. To facilitate these aims, research is also carried out 
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in genetics, cytology, anatomy, morphology, physiology and ecology, 
The information thus obtained is made widely available both here 
and overseas. ; 

The Division’s headquarters is near the township of Lincoln, 14 miles 
south-west of Christchurch in the South Island. 


Location Latitude 43° 38’ S. 
Longtitude 172° 30’ E. 
Height above sea level 36ft. 


Soil Headquarters Block. Whakanui silt loam on 
sand, mottled phase. 
East Block. Templeton silt loam and Eyre 
shallow silt loam with stones in places. 


Rainfall 25 inches per annum on 125 days, 
Distribution erratic, late spring droughts 
common. 

Mean Evap. 36.71 inches per annum (11 years). 

Rainfall /Evap. 0.681. 

‘Temperature Mean Maximum 61.0°F. 

Mean Minimum 44.3° F. 
Mean 51.1° F. 
Humidity 71.5% (at 9 am.). 
Days of ground 
frosts 93. 


Hours of sunshine 2005. 


SUB-STATIONS. The North Island sub-station is situated at the 
headquarters of Soil Bureau, D.S.I.R., at Taita, Lower Hutt, near 
Wellington. 


THE HERBARIUM 


(International Code, CHR) 
(Herbarium Keeper, Mr T. W. Rawson) 


Two new mechanical aids have been added to the herbarium equip- 
ment. A new drier with greater capacity for specimens has two com- 
partments, each with individual heat and air flow controls. This 
permits not only a faster service but also specific control for particular 
cases, such as delicate or very wet specimens. Secondly, we now have 
a controlled heat cabinet which replaces the time-consuming method 
of poisoning each specimen with mercuric chloride. The cabinet is a 
replica of a small herbarium cabinet and folders can thus be trans- 
ferred and returned quickly and in order. Up to 600 specimens can be 
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treated at once at 150°F for 12 hours, providing efficient control of 
possible insect infestation. 

With the provision in January 1967 of 48 tall steel cabinets, the 
transfer to cabinets of the dicotyledons and monocotyledons, excluding 
grasses, has been completed. More than 5000 sheets have been incor- 
porated annually, including the following large collections made by 
members of the staff: 


North Island montane and lowland: Mr A. P. Druce. 

North Auckland: Mr G. C. Kelly. 

Nelson Lakes National Park, Farewell Spit, and alpine Canterbury: 
Mrs M. J. A. Bulfin. 

Westland National Park: Dr P. Wardle and Mr I. R. Fryer. 

Niue Island, Kermadec Islands and New Zealand cultivated woody 
plants: Mr W. R. Sykes. 

Adventive plants and New Zealand lichens: Mr A. J. Healy. 

Western Samoa and Fiji: Mr B. E. V. Parham. 

Monocotyledons (see Taxonomy): Dr L. B. Moore, Dr E. Edgar, 
and Miss R. J. Clarke. 

Lowland Canterbury and intermontane basins: Miss R. Mason. 

Stephens Island: Miss B. H. Macmillan. 

Cultivated Rhododendron: Mrs M. N. Philipson. 

We are most grateful to those people who have kindly donated 

specimens during 1966-68. These include the following collections: 


Mr G. Brownlie Ferns of Samoa and New Caledonia 

Dr C, J. Burrows Cyperaceae from Tasmania 

Drs O, & I. Degener Hawaiian specimens 

Mr P. Dorizac Collections from Southland 

Dr E. A. Flint Further new records of fresh-water algae 

Mrs P. Hynes Rarotongan collections 

Mr D. H. Leigh Montane Nelson specimens 

Dr A. F. Mark New Guinea Highlands specimens 

Mr F. L. Nicol Bryophytes from the herbarium of Mr W. 
Gray, Mauriceville. 

Dr D. M. Moore Chilean and Falkland Island specimens 

Mrs G. Lewen Bryophyte collection of Miss E. Piggot 


Mrs J. A. Petterson Wahlenbergia including type and 
cytological voucher specimens 

Dr G. W. Ramsay Ferns from the Southern Cook Islands 

Mr I .M. Ritchie Collections from Codfish Island, Chatham 
Islands and Seaward Kaikoura Range. 

Dr L. Cranwell Smith Sphagnum from North America and 


Europe. 
Dr K. Wodzicki Collections from the Tokelau Islands. 
Mrs K. Wood Pseudopanax suite 
Entomology Division, 
D.S.1.R. Chatham Islands specimens. 


About 30 loans have been made annually to and from herbaria 
in New Zealand, Australia, Europe, North America and the Pacific 
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area, and duplicates have been exchanged with 30 herbaria, including 
the distribution of specimens illustrating new taxa published in mono. 
cotyledons. Larger gifts have been received from the following herbaria: 


Auckland University, Botany Department—Alpine plants collected 
by Mr D. E. Cooper in Peru. 

Arnold Arboretum—Lonicera. 

State Herbarium, Adelaide. 

British Antarctic Survey Herbarium, Birmingham University — 
Bryophytes. 

Royal Botanic Garden, Edinburgh—Rhododendron. 

Museo de la-Plata, Argentina. 

National Herbarium of Victoria, Melbourne—Eucalyptus. 

Rancho Santa Ana Botanic Garden, California. 

Department of Agriculture, Suva, Fiji. 

Department of Botany, University of Orange Free State, S. Africa— 
Bryophytes. 

C.S.I.R.O., Division of Land Research, Canberra. 

Canterbury University, Botany Department—Tongan specimens, 
New Zealand adventives. 


More than 30 visitors have worked in the herbarium during the 
period. Advice on herbarium methods has been given to workers 
from several other institutions, and an illustrated note on mounting 
methods was prepared for publication. Up-to-date sets of topographical 
and geological maps have been maintained for use in the field and in 
the office, a card file illustrating the handwriting of collectors repre- 
sented in the herbarium, has been commenced, and 665 packets have 
been added to the seed herbarium. 

We are very grateful to Mr K. W. Allison for his continuing 
willingness to supply determinations of mosses from New Zealand and 
the Pacific region. 


Lichens (Mr T. W. Rawson) : 


‘The number of specimens has increased steadily to approximately 

20,000, consisting of three main sections:— 

(a) A duplicate set of 5000 numbers sent to Dr A. Zahlbruckner and 
identified by him and forming the basis for his ‘“Lichens of New 
Zealand collected by Dr H. H. Allan and his Collaborators”, 
together with sets of specimens identified by Drs Dodge, Mackenzie 
Lamb, Llano or Motyka. 

(b) A considerable number of specimens sorted into genera by the 
late Dr J. Murray together with sets of Subantarctic Lichens 
determined by Murray. 

(c) Large collections of New Zealand lichens by Mr A. J. Healy and 
by Mrs M. J. A. Bulfin and sets of lichens from the Kermadec 
Islands and Niue Island collected by Mr W. R. Sykes and from 
Fiji collected by Mr B. E. V. Parham. 
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Work has largely concentrated on the sorting, packeting and labelling 
of specimens from section (c) and identification of specimens at least 
into genera, so that they may be incorporated into the herbarium. 


LIBRARY 


(Mrs M. E. Blackmore, Mrs R. L. Bell) 


During the last three years there has been a considerable increase 
in holdings of early botanical periodicals purchased from the grant 
made by the Scientific Research Distribution Committee of the “Golden 
Kiwi” lottery. These works are being fully utilised by the Botany 
Division staff, and an increase in inter-library loan requests reflects 
the interest of other botanists throughout the country. Major works 
purchased since 1966 are: 


Abhandlungen der Zoologisch-botanischen Gesellschaft in Wien. 

Acta biologica cracoviensia. 

Acta Horti gothoburgensis. 

Allgemeine botanische Zeitschrift f. Systematik, Floristik, 
Pflanzengeographie, etc. 

American Fern Journal. 

Annali di botanica. 

Annals of Missouri Botanical Garden. 

Beihefte zum Botanischen Zentralblatt. 

Beihefte zum Repertorium specierum novarum regni vegetabilis. 

Beitrage zur Biologie der Pflanzen. 

Bericht der Bayerischen botanischen Gesellschaft zur Erforschung 
der heimischen Flora. 

Bericht der Schweizerischen botanischen Gesellschaft. 

Bibliotheca botanica. 

Biologia generalis. 

Bonplandia. Zeitschrift fiir die gesammte Botanik. 

Botanische Zeitung. 

Botanisches Archiv. 

Botanisches Zentralblatt. 

Botanisk ‘Tidsskrift. 

Bulletin de la Société botanique de Genéve. 

Candollea. 

Edward's botanical register. 

Flora, oder allgemeine botanische Zeitung. 

Flowering Plants of Africa. 

Gartenflora. 

Hooker’s Icones Plantarum. 

Japanese Journal of Botany. 

Journal of the Arnold Aboretum, Harvard University. 

Nuovo giornale botanico italiano e Bolletino della Societa botanica 
italiana. 
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Osterreichische botanische Zeitschrift. 

Phanerogamie. Notulae systematicae. Herbier du Muséum 
d’histoire naturelle. Paris. 

Pittonia. 

Planta. 

Report of the Botanical Society and Exchange Club of the British 
Isles. 

Revista sudamericana de botanica. 

Revue algologique. 

Revue bryologique et lichenologique. 

Revue générale de botanique. 

Revue horticole. 

Rodriguésia. Revista do jardin botanico. Rio de Janeiro. 

Studia botanica cechoslovaca. 

Verhandlungen der Zoologisch-botanischen Gesellschaft in Wien. 

Webbia. 

Zeitschrift fiir Zellforschung und mikroskopische Anatomie. 


Library holdings at the end of 1968 were approximately 5,760 books 
11,900 volumes of periodicals and reports, and 8,900 reprints. The 
library subscribes to, or receives on exchange, 488 periodical titles 
and reports. Additions to the microfiche collection of rare botanical 
works have increased the holdings to more than 200 titles. 


We are extremely grateful for the following donations. 


Presented by the Beneficiaries of the Estate of Geoffrey Michael W. 
Hodgkins. 
Hodgkins, G. M. W. Scientific notes and papers. 
Presented by Mr K. H. Marcussen, Christchurch. 
Early numbers of “N.Z. Gardener” and the “Journal of the Royal 
New Zealand Institute of Horticulture”. 
Presented by Dr J. Ohwi, Japan. 
Ohwi, J. The Flora of Japan. 1965. 
Presented by Dr Norman Taylor, Massachusetts. 
Taylor, Norman. Taylor’s Encyclopedia of Gardening. 1961. 
Presented by Mr Edgar ‘Taylor, Christchurch. 
Loudon’s Encyclopaedia of Trees and Shrubs. 1869. 
Loudon’s Hortus Britannicus. A catalogue of all the plants, 
indigenous, cultivated in, or introduced to Britain. 1832. 
Missouri Botanical Garden. Annual Report. 1 (1890), 3-5, 8-10, 15. 
The Illustrated Dictionary of Gardening. Edited by (Ceorge 
Nicholson. 5 volumes. 
Muir, John. Our National Parks. 1901. 
Oliver, Daniel. Lessons in Elementary Botany. 1886. 
Wright, John. Mushrooms for the Million. 1883. 
Presented by Chief Librarian, Canterbury Public Library. 
Paxton’s Botanical Dictionary. 1868. 
Presented by Miss J. Baillie, Wellington. 
Collection of reprints and reports on New Zealand botany. 
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Presented by Dr Lucy B. Moore, Lincoln. 
Notornis. Volumes 1-14 and continuing. 
Presented by Mr Hans Petersen, Auckland. 
Gartenflora 1877. 
Presented by Mr E. B. Davison, Christchurch. 
Kermadec Islands. Report of the Aeradio Committee 1938. 
Presented by Mr J. T. Holloway, Rangiora. 
Buchanan, John. The Indigenous Grasses of New Zealand. 
Lee, James. Introduction to Botany 1760. 
Studies in the New Zealand Pteridophyta. Bound collection of 
papers by John E. Holloway. 
Presented by Dr L. Corkill, Palmerston North. 
Featon, E. H. Art Album of New Zealand Flora. 1889. 
Presented by Dr Humberto A. Fabris, La Plata, Argentina. 
Cabrera, Angel L. Flora de la Provincia de Buenos Aires. 
IV (3) 1967, IV (4) 1965, IV(5) 1968, IV (6) 1963. 
Presented by Dr C. S. French, Carnegie Institution of Washington. 
Haskins, C. P. The Search for Understanding; selected writings 
of scientists of the Carnegie Institution, published on the 65th 
anniversary of the Institution. 1967. 
Presented by Prof. Dr Heinrich Walter, Stuttgart, Germany. 
Walter, Heinrich. Die Vegetation der Erde. Bd.II. Die gemassig- 
ten und arktischen Zonen. 1968. 
Presented by Dr D. Lloyd, Christchurch. 
American Scientist. Volumes 48-55 and continuing. 
Presented by Dr N. C. Lambrechtsen, Christchurch. 
Lambrechtsen, N. C. Some aspects of the Biology of Anthoxanthum 
odoratum L. Ph. D. Thesis, University of Canterbury, 1968. 
Presented by Dr R. C. Close, Christchurch. 
Close, R. C. Some interactions between viruses when multiplying 
together in plants. Ph.D. Thesis, University of London, 1962. 
Presented by Dr K. Wodzicki, Wellington. 
Polish ‘Protection of Nature” Annual, 1967. 
Presented by Mrs Waiau Kelly, Ashburton. 
Collection of early gardening catalogues. 
Presented by many anonymous donors. 
Early gardening catalogues. 
Presented by Miss B. Macmillan, Christchurch. 
Wallace, Bruce and Srb, Adrian M. Adaptation. 2d ed. 1964. 


THE EXPERIMENTAL GARDENS 


1. Lincoln headquarters, South Island (Officer in charge, Mr I. C. 


Brown) . 
The Experimental Gardens consists of five acres in Headquarters 
Block and 18 acres half a mile to the north-east in East Block. Head- 
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quarters Block is divided into 16 quarter-acre plots together with the 
lawns, borders and beds surrounding the main building. 

Propagation facilities include two 18 x 30ft glasshouses attached to a 
potting shed, four smaller isolation glasshouses, three 18 x 30ft lath 
shadehouses with P.V.C. roofing, three cold frames and a water trough 
3 x 24ft for pots of wet-land plants. In one of the larger glasshouses 
is an electronic leaf controlled misting system which serves a new 
polythene covered concrete propagating pit 12 x 6ft. Supplementary 
lighting is also available in this glasshouse. 

Central heating has been extended from the main building to the 
potting shed. A steam sterilizing pit has been constructed in the 
potting shed and is run from a mobile boiler. 

Field plantings in H.Q. Block plots include Festuca novae- 
zelandiae, F. matthewstt, Agropyron scabrum, Poa spp., Chionochloa 
spp., Cortaderia richardii, C. fulvida, C. toetoe, C. atacamensis, C. 
selloana and hybrids, Sophora microphylla, Coprosma robusta, Ari- 
stotelia serrata, Fuchsia excorticata, Aster spp. and Salix spp. Other 
plants grown in pots for scientific purposes include Astelia spp., 
Collospermum hastatum, C. microspermum, C. spicatum, Hebe spp., 
Thelymitra spp., Pterostylis spp., Corybas spp., Clematis gentianoides, 
Mentha cunninghamii, Uncinia spp., Claytonia australasica and 
Rhododendron spp. 

A collection of noxious weeds is maintained, this being a joint pro- 
ject between Botany Division and the Noxious Weeds Inspectors of the 
fifteen North Canterbury County Councils. These plants are used by 
the Inspectors for exhibits in shows, field days, etc. and by officers of 
the Division for weed identification talks, and demonstrations. 

On the East Block area the main project is five acres of Cortaderia 
spp. as well as Hebe cultivars, Solanum laciniatum, Rosa rubiginosa, 
Salix spp., Phormium tenax and Coprosma hybrids. The remaining 
area is in grass and is kept mown. 

A collection of weeds entitled “Garden Weeds, Garden Escapes, and 
Lawn Weeds” was displayed at the 1967 Horticultural Society Exhibi- 
tion, and attracted considerable and appreciative comment from many 
visitors. 


2. Taita Substation, Soil Bureau, Lower Hutt, North Island (Officer 
in charge, Mr A. P. Druce). 


In addition to the 250 species of indigenous higher plants growing 
naturally at Taita Experimental Station, a further 500 are at present 
in cultivation, mostly in pots. These form a general reference collec- 
tion, particularly of North Island plants. Many taxonomic problems 
have emerged as a result of comparative studies made on these plants. 
The plants of Coprosma, Oreomyrrhis and Tillaea in cultivation are 
currently being used in taxonomic work on these genera. Specimens 
have been taken from many of the plants cultivated at Taita and 
forwarded to the herbarium at Lincoln. 
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TAXONOMY 


Monocotyledons 


1. Flora of New Zealand, Volume 2, Monocotyledons except grasses 
(Dr L. B. Moore and Dr E. Edgar). 


The whole of the text and illustrations was in the hands of the 
Government Printer by 11 June, 1969. The new volume will include 
a list of all chromosome numbers so far published for indigenous 
New Zealand flowering plants (dicotyledons as well as monocotyle- 
dons), a continuation of the Annals of Taxonomic Research, and 
corrigenda (but not addenda) to Volume I. Illustrations will be more 
numerous than in the first volume. In the preparation of such text it 
is necessary to refer to original descriptions of species, and volumes 
purchased from the “Golden Kiwi” grant have been constantly in use. 


2. Orchids etc. (Dr L. B. Moore). 

During the last three years preliminary papers for Volume 2 of the 
Flora have dealt with the asteliads of Australasia (Liliaceae), the 
New Zealand species of Libertia (Iridaceae), and some orchids. A 
revision of the New Zealand orchids has been made, with assistance 
from numerous field collectors as well as from members of Botany 
Division staff: Mr R. Bell of Pirongia, Dr I. M. Morice of Wellington, 
Mrs V. M. Scott of Takaka and Mr I. Robins of Greymouth have 
continued to watch our interests in their respective districts; special 
thanks are due also to Miss P. Bates of Hamilton, Mrs M. Curran of 
Rongopai, Mr J. R. Don of Kerikeri, Mrs D. Hilterman of Rotorua, 
Mr A. D. Mead of Piha, Mr and Mrs A. H. Whitaker of Hutt Valley 
and several members of the Hamilton Junior Naturalists Club; Miss 
D. Wellman collected from both North and South Island localities 
and Mr I. M. Ritchie sent specimens from the Nelson Mountains; 
while Mr T. M. Moss donated a living plant in fruit of the rare Bulbo- 
phyllum tuberculatum. Full use was made of the Carse Herbarium at 
Canterbury Museum which contains, beside a comprehensive represen- 
tation of all species of indigenous orchids, a large number of syntypes. 
The greatest contirbution has been from Mr E. D. Hatch of Auckland. 
He has sent fresh flowers of New Zealand orchids and of related 
Australian plants which he has in cultivation; he donated some 40 
sheets to the herbarium, some of iso- or syntypes, sent another 100 
sheets on loan, and made a gift of some 80 colour transparencies, 
taken by Mr J. Munro, of native orchid flowers, including close-ups of 
dissections to show critical structures. 


3. Rushes, Sedges etc. (Dr E. Edgar). 

About 400 to 500 specimens of rushes and sedges are determined 
every year, the greater proportion of requests for identification coming 
from outside Botany Division. The specimens are a valuable source of 
information on distribution, altitudinal range, and ecological prefer- 
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ences of species in the four families under study for the second volume 
of the Flora of New Zealand. 


(a) Juncaceae _ 

Species belonging to the section Genuini of Juncus are often referred — 
to as “leafless rushes”. However, the so-called “sterile stems” produced 
during the winter months are morphologically leaves. This was first 
demonstrated by Irmisch in 1855 but a fully illustrated description of 
seasonal changes in the shoots has never been published and this is 
being prepared. Rostkovia magellanica is a southern species, almost 
circumpolar in range and a comparison of leaf shape and capsule and 
seed size throughout the range of species has almost been completed. 


(b) Cyperaceae 

Attention has recently been focused on the introduced Australian 
Sedge (Carex longebrachiata) and it has been declared a noxious weed 
in some North Auckland counties. An article was written in collabor- 
ation with Dr B. P. Molloy, Department of Agriculture, to describe the 
characters distinguishing Australian Sedge from native species of Carex 
found as weeds in pasture. The distinguishing features were illustrated 
by Mr K. West. A note on the rhizomatous habit of Gahnia lacera, 
which distinguishes this species from all the other tussock-like New 
Zealand species, was published. 


(c) Centrolepidaceae 

In January 1966 Mr E. W. E. Butcher was the first to collect plants 
with male flowers of the small annual species Hydatella inconspicua. 
These were found at Lake Waiparera, Northland, and Dr R. C. Cooper 
collected similar plants there a month later. As yet, plants with male 
flowers have not been recorded from any other locality. 


(d) Restionaceae 

The epithet “simplex” has hitherto been applied to the single 
endemic New Zealand species of Leptocarpus, but when the history of 
this epithet was traced, it was found to be illegitimate and a new 
name, Leptocarpus similis, based on a type from Canterbury has been 
published. 


4. Ruppia (Miss R. Mason). 

Hitherto, plants of the genus Ruppia have been ascribed to one 
species either under the name R. maritima or R. spiralis. A revision 
of the New Zealand plants describes them as two new species: R. 
megacarpa, tall, much-branched, with large fruit, with usually four 
carpels, and R. polycarpa, shorter, little-branched, with smaller fruit, 
and usually eight carpels. 

5. Grasses (Mr V. D. Zotov). 

The grasses for the Flora of New Zealand will be described in a 
separate volume and this is now being written. It will include all 
wild grasses of the country, both native and introduced. 

(a) Poa 

Some 60 indigenous species are involved which is about twice as 
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many as were recognised in Cheeseman’s Manual of the New Zealand 
Flora. Some of the additional species were not previously known 
while others were reduced to synonymy and are being reinstated. The 
60 species fall neatly into eight distinct groups which would seem to 
suggest that as many different species arrived in the country and 
gave rise to the present species groups. 


(b) Cortaderia and Chionochloa 

Cortaderia was usually placed in the tribe Arundineae. Recently it 
was taken out to form a separate tribe. At the same time Chionochloa 
was separated out from Danthonia. It now appears that Chionochloa 
and Cortaderia may have to be brought closer together. By courtesy 
of the Division of Land Research, C.S.I.R.O. a set of specimens of 
Danthonia archboldi from New Guinea was examined. The habit of 
the plant resembles our Chionochloa and the South American Corta- 
deria pilosa. Like the latter the New Guinea plants are gynodioecious. 

(c) Spartina 

Spartina townsendit, a grass of mud flats, called for some attention 
in recent years. Whether we have it in New Zealand appears doubtful. 
Dr C. E. Hubbard limits the application of the name to a male 
sterile hybrid. So far as could be judged from our herbarium material 
and field observations, our plants are fertile amphidiploids producing 
fertile pollen, seed and seedlings. The amphidiploid is tentatively 
named by Hubbard Spartina anglica. 


(d) Grasses common to Australia and New Zealand. 

While visiting Sydney opportunity was taken to study Australian 
grass species (many of which occur in New Zealand either as native 
or introduced) at the National Herbarium of New South Wales. Of 
particular interest was the range of variability, and the application of 
many names recorded in New Zealand literature which have bearing 
on the nomenclature of our plants. Special attention was paid to the 
genus Poa, the New Zealand species of which were, at the time, subject 
to critical examination. 


Dicotyledons 


1. Compositae (Dr D. G. Drury). 

The species of New Zealand Compositae amount to 17% of the 
native flowering plants; the 250 species being distributed across 29 
genera. For the most part our taxonomic knowledge of these plants is 
crystallised in the current flora. Nevertheless the limits of numerous 
austral genera of Compositae are still a matter of debate, while the 
mutual relationships among the species often remain obscure. For 
these reasons and the fact that large numbers of adventive species 
are present in the country, the Compositae continue to require 
taxonomic consideration. 

(a) Pleurophyllum and Olearia (Astereae) . 

Observations on achenes, leaf venation, floret colour and leaf hair 
type suggest that the subantarctic genus Pleurophyllum is intimately 
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related to the New Zealand macrocephalous Olearias. Pollen grains, 
inflorescence structure and floral anatomy reveal 2 previously un- 


recognised species groups: 
1. O. semidentata, O. oporina, O. angustifolia, O. chathamica. 
2. O. colensoi, O. lyallit, P. criniferum, P. hookeri, P. speciosum. 
These are best considered as the subgenera of Pleurophyllum, 


(b) Senecio-Erechtites (Senecioneae) . 

The identity of S. hispidulus (E. scaberula) and S. glomeratum 
(E. arguta), two indigenous weedy herbs, has proved uncertain, 
Computational techniques have been employed to classify the variation 
in 13 numerical attributes taken from capitula for a sample of 65 
individuals. The analyses confirm the existence of the two species in 
New Zealand, but do not sustain the idea of large-scale hybridization.. 
The co-operation of Dr J. M. Randal, Scientific System Programmer, 
Applied Mathematics Division, D.S.1.R., is gratefully acknowledged. 

A revision of the floristic aspects of New Zealand’s 8 indigenous and 
1 adventive species of Erechtitoid Senecio is in the final stages of 
preparation. The illustrated account will include a new key based 
largely on vegetative features and a discussion of relationships among 
the 16 species distributed across New Guinea, Australia and New 
Zealand. 

(c) Gnaphalium (Inuleae) 

The genus Gnaphalium is ill defined. This is clear from the fact that 
the New Zealand group .4naphalioides was formerly referred to Ana- 
phalis. The whole problem of the precise delimitation of Gnaphalium 
has recently come under investigation. Using characters derived from 
phyllaries, achenes, pappus, corolla, pollen, inflorescence structure 
and habit, numerous cudweeds are seen to have closer affinities with 
Anaphalis (e.g. G. trinerve) and Achyrocline (e.g. G. luteo-album) 
than they have to the nucleus of Gnaphalium (e.g. G. uliginosum). 
By eliminating these anomalous species it is now possible to provide 
clear cut definitions for Gnaphalium sections Synchaeta, Gamochaeta, 
Euchiton and Eu-Gnaphalium. 

Euchiton as now conceived embraces all the New Zealand native 
cudweeds. However, there is no unanimity among botanists as to how 
many Euchiton cudweeds there are in the country. Efforts are currently 
being made to resolve the puzzling G. collinum-involucratum- 
japonicum plexus. Computed similarities based on the obvious gross 
vegetative and inflorescence diversity of herbarium samples uphold 
three major units. Capitula types and ecological preferences among 
the plants also suggest workable subunits. Nomenclatural changes are 
almost certain. These studies are preliminary to a review of all species 
of Gnaphalium in the country. 

2. Compositae: Celmisia (Mr D. R. Given). 

This genus has its chief centre of distribution in New Zealand, 
where it is one of the largest genera of flowering plants. Since 1965 
I have been engaged in taxonomic studies of the genus, and the 
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results have been submitted for the degree of Ph.D. at the University 
of Canterbury. 

Using floral and vegetative characters the genus has been subdivided 
into five subgenera with attendant sections and series. One of these 
(containing C. vernicosa) may form a new genus or be better trans- 
ferred to another genus. Distribution, which has been examined in 
great detail, substantiates the subdivisions made and indicates that 
each major group of species is probably a phylogenetic unit. Two 
new species have been recognised. The morphological variation of 
C. spectabilis has been studied and has shown that regional forms 
exist. The taxonomy of the C. gracilenta complex has also been studied; 
field data, data obtained from samples grown under uniform environ- 
ment conditions, and measurement of floral characters has shown that 
the species in the complex are very plastic in their response to the 
environment, and that considerable taxonomic adjustments will have 
to be made in the delimiting of species. Preliminary statistical treat- 
ment of character measurements in the C. gracilenta complex showed 
that characters were often significantly linked, sometimes in un- 
expected combinations. 

Also studied were hybridism between New Zealand species, the 
taxonomy of Australian species, the morphology of South American 
species placed by some authors in Celmisia and their relationship to 
the Australasian species, and the relationship of Celmisia to other 
genera of the Astereae. 


3. Coprosma (Mr A. P. Druce). 

Six small-leaved species of Coprosma (Rubiaceae) , all looking rather 
alike, have been studied in detail. Three of these are unnamed; the 
others are C. wallii, C. ciliata and C. parviflora. Each species has been 
scored for 80 characters. One of the most clear-cut species differences 
is whether the fruit takes one season to ripen, or two seasons, (remain- 
ing undeveloped the first season). C. parviflora s.s. and one of the 
unnamed species (confined to lowland areas in the North Auckland 
and Hawkes Bay-Wairarapa districts respectively) ripen their fruits in 
one season. The remaining species (distributed mainly in montane and 
subalpine areas) ripen their fruits the second autumn 13-17 months 
after flowering. J. M. McEwan (N.Z. Jl Bot. 4, 1966), studying seven 
other species of Coprosma, found only one species (C. lucida) in which 
fruit development was delayed a season. 


4. Hebe (Dr L. B. Moore). 

Our living collection of Hebe (Scrophulariaceae) now covers some 
86 of the total of 100 indigenous taxa; 70 taxa (excluding whipcords 
and semi-whipcords) are represented by plants arranged in systematic 
order in a bed near the main buildings where they attract much 
attention from visitors. Most of these plants have been used for 
chromosome counts by Dr J. B. Hair and they were of direct value to 
Sir Otto Frankel and Dr F. Ehrendorfer during their study of Hebe 
at Botany Division in November 1966. Some 500 herbarium sheets 
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of Hebe have since been sent to Dr Ehrendorfer at Graz, some on 
loan, some as gifts. . 

Recent additions of rare species include the glaucous, partly hairy- 
leaved H. gibbsii from the Nelson mountains sent by Mr D. H. Leigh 
and H. ramosissima from the Kaikoura mountains collected by Mr I. M, 
Ritchie; the latter, which was previously known from little except 
the type collection, promises to be an acceptable rock garden plant, 
forming a low clump a few inches in diameter with neat foliage and 
plenty of firm-textured flowers. Our holdings of Chatham Islands 
species have increased and H. insularis from the Three Kings has 
produced masses of blue flowers. ey. 

Authentically named, cuttings have been distributed to several 
commercial nurseries in the hope that more uniform nomenclature 
will be used in public and private gardens where the genus is becom- 
ing increasingly popular. Requests for determinations are frequent. 


EXPERIMENTAL AND CHEMO-TAXONOMY 


1. Cortaderia (Mr H. E. Connor). 


In co-operation with Dr M. Martin-Smith, Department of Pharma- © 
ceutical Chemistry, University of Strathclyde, Scotland, a chemo- 
taxonomic comparison of the surface wax components of species of 
Cortaderia has been published. Among the native species, C. fulvida 
and C. richard both contained the triterpene methyl ether arundoin, 
while C. toetoe contained arundoin, beta-amyrin methyl ether, and 
alpha-amyrin methyl ether. A collection of Cortaderia from Raglan, in 
the Waikato, yielded no triterpene methyl ethers at all, and in this 
respect was identical with the result obtained from species of Corta- 
deria naturalized in New Zealand. This Raglan material, however, is 
not a naturalized species, but a sample from yet another undescribed 
indigenous species of widespread distribution in northern North 
Island, A sample from Muriwai, near Auckland, of Raglan-type plants 
sent to Dr Martin-Smith also contained no triterpene methyl ethers 
(personal communication from M. Martin-Smith) . 

Chemical information from a chance collection has here clearly 
directed our attention to the presence of a new taxonomic unit in the 
genus. The hybridization programme discussed below may shed some 
light on the inheritance of triterpene methyl ether synthesis. 

Among the three gynodioecious native species of Cortaderia at pre- 
sent recognised in New Zealand there are discrete flowering times, 
but there is still sufficient overlap to permit some interspecific hybrids 
to be made. The cross C. fulvida x richardii (and reciprocal) has been 
made relatively easily. Seed-set in selfed F, y and F, 9x % was 
about 80%. F, families and backcrosses to both parents are now 
available to study the characters separating these two taxa. F, hybrids, 
in the field, might be difficult to separate from C. richardii unless 
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extensive measurements are made on flower parts. The panicles in 
F, (see Plate) are predominantly those of C. richardit. 

As well as the hand-made hybrids, spontaneous interspecific hybrids 
have occurred among plants raised from seed from the experimental 
garden at Lincoln. C. richardit pollen fertilized the ovules of a C. 
fulvida 3 , and C. fulvida crossed with C. richardii female plants. 
The frequency of sex forms in F, C. richardii x C. fulvida was 
37 8 : 369 , a proportion obtainable in C. richardi crosses female x | 
heterozygous hermaphrodite; the sex determining mechanism is 
undoubtedly common to both species. 

The flowering times of C. toetoe and C. richardit do not overlap 
but, by delaying the emergence of C. richardii panicles, it has been 
possible to experimentally produce this cross which is now being 
studied chemically. 


2. Chionochloa (Mr H. E. Connor). 


Interspecific hybrids among species of this indigenous genus were 
discussed in N.Z. Jl Bot. 1967; F. Chionochloa hybrids are now avail- 
able for study. 

Ecological studies in high altitude snow-tussock grassland had indi- 
cated that there was probably an undescribed unit in the Chionochloa 
rigida complex, currently referred to as Chionochloa ‘Q’. In co- 
operation with Dr B. P. J. Molloy, Department of Agriculture, Lincoln, 
pot experiments were laid down to compare the seedling growth 
and development of Chionochloa ‘Q’ with that of other well established. 
taxonomic units. Our results clearly show that for such characters as 
total production and leaf length, Chionochloa ‘Q’ differs from other 
species common to eastern South Island tussock grasslands. Raising 
each species in its own soil and in that of each other, both with and 
without added N and P, reinforces the conclusion that Chionochloa 
‘Q’ has reaction patterns of its own. 

Again, field recognition of Chionochloa ‘Q’ had shown that its leaves 
were not as strong as those of other taxa. Breaking strain tests were 
conducted on it and three other species in an effort to determine the 
real value of this apparent character. It should be clearly emphasised 
here that for grasses which flower only periodically characters of all 
kinds not mention in keys or descriptions are very necessary. Results 
indicate that Chionochloa ‘Q’ has a lower breaking load than C. rubra, 
and one considerably lower than those of C. rigida and C. flavescens. 

In co-operation with Dr R. W. Bailey, Plant Chemistry Division, 
Palmerston North, the relationship between chemical composition of 
tall-tussock leaves and breaking load is being investigated. Dr Bailey's 
results show that the proportion of hemicellulose: cellulose (structural 
carbohydrate) distinguishes Chionochloa ‘Q’ from the other species 
studied. 

The chemical composition of tall-tussocks, along with the knowledge 
that they are widely grazed in South Island high country by both 
cattle and sheep, indicated that feeding trials would yield new and 
positive information on yet another aspect of tall-tussock ecology. 
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Co-operatively with Drs J. C. MacRae, R. W. Bailey, Plant Chemistry 
Division, Palmerston North and Dr K. F. O’Connor, Grasslands 
Division, Lincoln, sheep feeding trials on four common tall-tussocks 
(fed as single species) are being conducted. 


3. Uncinia (Dr E. Edgar). 

Uncinia is predominantly a genus of the Southern Hemisphere, the 
species being chiefly found in South America, New Zealand and 
Australia. No accounts of hybridisation experiments within the genus 
have been seen. Among New Zealand species 40 artificial interspecific 
crosses have been made of which 22 set seed. Hamlin arranged the 
New Zealand. species of Uncinia into six series and the results from 
interspecific crosses are in accordance with his groupings. All intra- 
series crosses formed fully developed seed but many of the inter-series 
crosses either failed completely or produced nuts lacking endorsperm. 
However, crosses between Series Leptostachyae and Series Ripariae were 
almost all successful. These two series are morphologically very similar, 
the principal difference being that the utricles in Series Leptostachyae 
are scabrid while those of Series Ripariae are glabrous. 

Unlike the related genus Carex no seedlings of Uncinia come up as 
weeds among garden-grown plants, and seed of species belonging to 
Series Compactae (except U. divaricata) and to Series Graciles has, 
in fact, proved difficult to germinate. Because of germination problems 
only 12 of the 22 hybrids have so far been raised. 


4. Sophora (Dr E. J. Godley). 

Preliminary plantings over several years have shown the best way to 
grow kowhais (S. microphylla) for experimental purposes and the 
range of variation to expect. Attention is now concentrated on an 
experiment planted in 1965 in which plants derived from seed from 
11 localities are being compared. The localities in North Island are 
Whatipu, Manukau Heads (Orua Bay), Great Barrier Island, Karioi, 
lower Wanganui and lower Rangitikei; and in South Island are Bright- 
water, Hundalee, Roxburgh, Okarito and Lake McKerrow. These 
accessions show the wide range of variation between localities in such 
characters as juvenile form, leaflet size and number, and time to 
flowering. 


ADVENTIVE PLANTS 


(Mr A. J. Healy and Mr B. E. V. Parham) 


Work has continued towards the preparation of a popular weed 
identification handbook, and of an Adventive Flora of New Zealand. 
To meet current demands, a booklet is being published containing 
six earlier papers. These are: “Identification of Thistles and Thistle- 
like Weeds” [1960], “Identification of Clovers in New Zealand” [1961], 
“Dandelions and Related Rosette Weeds in New Zealand” [1962], 
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“Identification of Polygonaceous Weeds in New Zealand” [1963], 
together with Miss R. Mason’s “Aquatic Weed Identification in New 
Zealand” (1964). Also included will be a paper on rushes (Juncus 
spp.), published in 1953, which is being amended to cover additional 
species, and with the nomenclature of the indigenous species agreeing 
with Dr E. Edgar’s recent revision. 

A list of standard common names for weeds in New Zealand has 
been prepared, and is being currently published by the New Zealand 
Weed and Pest Control Society (Inc.). Initiated by the Society, the 
project has the support of the main agricultural organisations in 
New Zealand. 


1, Taxonomy (with Mr B. E. V. Parham). 


Investigations have continued on the following genera: Aster, 
Oxalis, Parietaria, Populus, Rorippa, Salix, Solidago and Ulmus. 

Work so far on the Oxalis corniculata complex in New Zealand indi- 
cates that O. stricta L. does not occur here, that one or more ap- 
parently indigenous entities could merit specific rank, and that the 
root appears to be a useful character for identification. 

Our large collection of Salix, representing both species and hybrids 
has been worked through and tentatively determined, and is now to be 
checked against New Zealand material identified by Dr R. D. Meikle of 
the Royal Botanic Gardens, Kew. This collection from wild and 
cultivated populations, was made by Mr C. W. S. Kraayenoord, Soil 
Conservation Forester, Ministry of Works, Palmerston North, and his 
donation of a duplicate set of this authoritatively named material for 
Botany Division herbarium is acknowledged with appreciation. 


2. Identifications. 

A wide range of adventive material has been determined and 
reported upon for State Departments (especially Farm Advisory 
Division and Horticulture Division, Department of Agriculture) , local 
authorities, agricultural firms, farm advisory clubs, and _ private 
individuals, providing useful specimens and data on distribution and 
abundance. 

Following the passing of the Narcotics Act in 1965 specimens of 
Cannabis sativa and Papaver somniferum have been examined for the 
Police Department. An increasing number of specimens of partially 
processed and dried plant material (of supposed culinary and medicinal 
use) has been submitted by the Plant Quarantine authorities. 

Several collections of specimens from overseas sources have been 
identified by Mr B. E. V. Parham and include 90 specimens of 
economic and weedy plants collected in Ethiopia by Dr H. C. Smith, 
Crop Research Division, D.S.1.R. (see also Pacific Islands) . 

3. Applied work a 

(a) Noxious Weeds: Advice has been given on identification of 
noxious weeds and administration of the Noxious Weeds Act 1950 
to local authorities and private individuals. An account dealing with 
various aspects of the noxious weeds problem and administration 
of the Noxious Weeds Act was prepared and submitted for consider- 
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ation by the appropriate authorities. A live collection of noxious 
weeds has been maintained in the Experimental Gardens in association 
with inspectors of the North Canterbury County Council. 


(b) The weed problem in general: Lectures were given to 
agricultural and horticultural organisations on identifications, dangers, 
ecology, and means of preventing spread of weeds. A comprehensive 
exhibit of live plants of garden and lawn weeds, and significant 
garden escapes was mounted outdoors at the Canterbury Horticultural 
Society’s Summer Exhibition in 1967, to facilitate correct identification 
of weeds, and to indicate the extent of the garden escape problem 
in New Zealand. A session on identification of weeds and clovers was 
given at a Government Technician’s course associated with a display 
of live plants, and practical field identification sessions were conducted 
for weed spraying and pesticide operators. 


(c) Seed damage in sheep pelts: Work carried out in association 
with Messrs R. Chisholm and R. J. M. Loughnan, Canterbury Farmers’ 
Meat Co. Ltd., Belfast, involved identification of fruit causing pelt 
damage and penetration of carcases, and advice on identification, 
ecology and agricultural significance of the adventive species concerned 
— Bromus diandrus, B. sterilis, B. tectorum, Erodium cicutarium, 
E. moschatum, Hordeum hystrix, H. marinum, H. murinum, and. 
Stipa variabilis. The characteristics of the fruits and occurrence of the 
plants was discussed in a farming television programme dealing with 
the extent and economics of the problem as affecting New Zealand’s 
export trade. 


(d) Importation of new plants: Recommendations continue to be 
made, on request from the Department of Agriculture, on the desira- 
bility of permitting entry of new species into New Zealand pursuant 
to the Introduction of Plants Act 1927. A detailed paper dealing with 
legislation and other aspects of the introduction of new plant species 
into New Zealand, was submitted for consideration by the State 
Departments concerned. 


(ec) Plant Quarantine: Detailed comments were provided on 
botanical aspects of text and schedules of draft amendments to the 
Plant Quarantine Regulations 1957. 


(f) Introduction of weeds: Work has continued on the means of 
entry of weeds into New Zealand, and dispersal within New Zealand. 
Seeds from trouser cuffs and in mud on footwear, have been germin- 
ated and grown on, demonstrating the accidental introduction from 
Australia (New South Wales, Tasmania, Queensland), British Isles, 
Ethiopia, Kenya, and the United States of species of .4xonopus, Bidens, 
Brachiaria, Chloris, Cyperus, Eleusine, Oxalis, Pennisetum, Poa, Sida, 
and Veronica. Fleeces of Merino sheep imported from Australia yielded 
species of Hordeum and Medicago, together with Phalaris paradoxa 
andXanthium chinense (Noogoora bur). The accidental (or inciden- 
tal) introduction of weeds, with special reference to the groups of 
plants involved, and the nature of fruits suited to introduction by 
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particular means, has been discussed at several Port Agricultural 
officers’ conferences, and live plants illustrating the different means 
of entry were demonstrated. 


HORTICULTURAL PLANTS 


1. General (Mr W. R. Sykes). 


Investigations have been concentrated in Canterbury and particular 
attention paid to several of the old estates where a comprehensive 
range of potentially useful trees were planted. A few North Island 
localities were visited, particularly Poverty Bay, where the main object 
was to study the great Eastwoodhill plantings of broadleaved and 
coniferous Northern Hemisphere trees. Routine identification of cul- 
tivated plants sent in from various sources also resulted in a consider- 
able number of additions to the cultivated plants herbarium. Mem- 
bership of the Royal New Zealand Institute of Horticulture’s Nomen- 
clature Committee entailed giving advice and assistance over many 
problems concerning the names of cultivated plants and an article 
dealing with recommended methods of writing botanical and cultivar 
names was contributed to the Journal of this Institute. 


2. Rhododendron (Mrs M. N. Philipson). 


The study of Rhododendron as cultivated in New Zealand has had 
as its basis the assembling of an herbarium collection derived from 
New Zealand sources. In order to identify these, a reference collection 
of authenticated specimens from overseas was needed, as none was 
available in this country. A period of study was therefore undertaken, 
mainly at the Royal Botanic Garden, Edinburgh, but also at the 
herbaria of Kew and the British Museum. Living collections of species 
in botanic gardens and specialist collections in Great Britain and the 
United States of America were also visited. During these visits arrange- 
ments were made for duplicate material to be sent to Botany Division 
on exchange. In addition, herbarium specimens were prepared from 
plants growing in botanic gardens, and together, these specimens will 
form the first comprehensive reference collection of Rhododendron in 
the southern hemisphere. 

An opportunity was taken to visit the Khasia Hills, Assam, where 
a number of Rhododendrons occur naturally, and during this time 
a few days were spent in Shillong at the herbarium of the Botanical 
Survey of India, Eastern Circle. 

The genus is richly represented in the Malayan Archipelago. With 
the co-operation of the Division of Botany, Department of Forests, 
Lae, and in association with the Botany Department of the University 
of Canterbury an expedition was made to several districts of New 
Guinea. In addition to dried and living Rhododendron material, a 
general collection was made, particularly of genera also represented 
in the New Zealand flora. 
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In order to classify the systematics of the genus a number of 
comparative morphological studies are being undertaken. The first 
of these related nodal anatomy to the major subdivisions of the genus 
and appeared in the Journal of the Arnold Aboretum. Embryological 
preparations have been made covering a year's development of 4 
diverse species, and this work continues. Variations in anatomy of 
seedlings belonging to different subgenera have been demonstrated 
and this work is being extended to include the development of the 
primary vascular system. 


BOTANICAL ILLUSTRATIONS 


(Mr K. R. West) 


Illustrations have been produced for Botany Division authors, and 
for other D.S.I.R. divisions at Lincoln. National Park Boards and a 
number of institutions and organizations have also received illustrative 
material. Reproductions have appeared in the following publications: 
New Zealand Journal of Botany; New Zealand Journal of Agriculture; 
New Zealand Journal of Agricultural Research; Tussock Grasslands 
and Mountain Lands Institute Review; Proceedings of the New Zea- 
land Grasslands Association; Tuatara; Journal of the Arnold Abore- 
tum; New Phytologist; Mangatepopo Walk (Tongariro National 
Park) ; Trees and Shrubs Near Park Headquarters (Tongariro National 
Park) ; Westland National Park — What to See and Do. 

In press are: 

Samoan Plants—Their Names and Uses (Mr B. E. V. Parham); 
Contributions to the Flora of Niue (Mr W. R. Sykes); The Identifi- 
cation of Weeds and Clovers (Mr A. J. Healy and Miss R. Mason); 
Standard Common Names for Weeds in New Zealand (Mr A. J. 
Healy) ; Silica Springs Walk (Tongariro National Park) . 

Work in progress includes: Flower morphology studies (Dr E. J. 
Godley) ; colour plates of dwarf Rhododendrons (Mrs M. N. Philip- 
son) ; Erechtitoid Senecios (Dr D. G. Drury). 

Successive part-time assistants Mrs Y. Orpwood, Miss J. Anderson, 
and Miss D. Britten, have provided valuable help in drawing maps 
and diagrams and cataloguing the Division’s growing 35mm slide 
collection. 


SEEDS 
(Mrs M. J. A. Bulfin) 


1. Seed Exchange 


There has been a continued demand for seed of New Zealand 
species for use in gardens in various parts of the world. The University 
of Exeter is developing quite an extensive New Zealand collection 
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and has had good results with seeds from here. The gardens at Tresco 
Abbey in the Isles of Scilly and Malahide Castle in Ireland have had 
seed of a wide range of species. An effort is being made to establish 
New Zealand plants at the Hebrew University in Jerusalem and also 
in the city of Tunis. 

There has been interest in seed of cushion plants. Other species 
required for research of various kinds have included Carex pyrenaica, 
Senecia lagopus and the genera Myosotis, Plantago, Drosera, Utricu- 
laria, Microseris, and Fuchsia. 


2. Seeds etc. for chemical analysis 


Seed, foliage and branches of various New Zealand species have been 
forwarded on request to institutions in England, Europe, America and 
New Zealand for chemical analysis. The species required together 
with the properties investigated are: 


Corynocarpus laevigata _ seed 


Olearia spp. leaves and twigs olearyl oxide 

Tupeta antarctica all plant material acetylenic fatty acids 
Linum monogynum seed fatty acids 
Lycopodium spp. all plant material alkaloids 

Solanum seed solasodine 

Coriarta arborea leaves and seeds 


3. Seed Germination 

With the acquisition during this period of a Copenhagen germinator, 
one germinating oven and the use of a domestic refrigerator, some 
germination tests of seed of New Zealand species have been made 
possible. About 150 tests have been made to date. Of the species 
tested there is a marked preference for light as a requirement of 
germination. Some species have failed to germinate under either light 
or dark conditions. 


GENERAL VEGETATION STUDIES 


1. Taita Experimental Station, North Island (Mr A. P. Druce) . 

As a follow-up of the botanical survey of the central (native) catch- 
ment at Taita Experimental Station (D.S.I.R. Bulletin, No. 24, 1957) 
a check list of the higher plants growing on the Station as a whole 
(about 200 acres) is being prepared for issue by Soil Bureau. Some 
250 species of indigenous higher plants and 200 species of adventive 
plants are present. Voucher specimens of all but a few of these have 
been sent to the herbarium at Lincoln. A number of weeds rare or 
absent at the time of the initial survey, such as Soliva valdiviana, 
Montia chondrosperma and Epilobium nummularifolium, have become 
very abundant in recent years. 

9. North Island mountains (Mr A. P. Druce). 
Several field trips have been made to North Island mountains to 
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fill gaps in our knowledge of their vegetation and flora. In January 
1967 a visit was made to a virtually unexplored range west of Mt 
Hikurangi, East Cape district. The vegetation of this range of 5000- 
foot peaks (unnamed, though collectively called “Honokawa”’) is. still 
free of deer, goats, pigs, opossums, rabbits and hares. The high-altitude 
vegetation and flora of “Honokawa” is significantly different from 
that of nearby Hikurangi. It is considered highly desirable that a full 
botanical survey of this area should be made while it is still free of 
introduced browsing animals. 


3. Subalpine Scrub, South Island (Dr P. Wardle). 


In 1898 Dr L. Cockayne published detailed information on the 
effects of burning subalpine scrub at Arthurs Pass. In 1932 Cockayne 
and J. W. Calder repeated the observations and charted transects. 
With Professor Calder’s help these transects were re-charted during the 
summer of 1965/6, and the results are being prepared for publication. 
The path of the succession is broadly as follows, although the details 
vary from site to site: 

1 year after the fire; appearance of Marchantia and ruderal 
angiosperms. 

2-10 years; Hebe and Cassinia enter and rise to dominance. 

40 years; Senecio bennettit becomes dominant. : 

75 years; Dracophyllum longifolium and Phyllocladus alpinus 
become dominant. 

200? years; the slow-growing small trees Dacrophyllum traversit, 
Dacrydium biforme and Libocedrus bidwillit reach maturity, 
and the scrub regains its original structure and composition. 


4. Timber line studies (Dr P. Wardle). 


In an experiment on the effects of altitude on tree growth in the 
Craigieburn Range, seed and seedlings have been planted at 600 ft 
intervals between 3,000 ft and 5,400 ft, under three levels of shading. 
Seedlings of Nothofagus solandri var. cliffortioides, transplanted at the 
age of 6 months or older from 3,500ft, appear able to survive and 
grow indefinitely even at 5,400ft, 1,200ft above the natural timber 
line, provided they are shaded. Growth rates however, are closely 
(and negatively) correlated with altitude. Seedlings germinated in situ 
grow well at all altitudes during their first summer, but subsequently 
those above timber line show decreasing vigour and _ increasing 
mortality. This feature is now being studied closely, as herein would 
seem to lie the explanation of the timber line phenomenon, at least 
in respect to Nothofagus solandri. 

Timber line species from overseas have also been used in the 
experiment, but without much success, the main limiting factor 
probably being scarcity of suitable mycorrhizae. However, sporadic 
establishment of seedlings does allow some comparison pf their 
potential with that of Nothofagus solandri. Thus, both seedlings ger- 
minated im situ and transplants of Pinus hartwegii and Picea engel- 
mani show prolonged survival at 5,400ft and seedlings of the former 
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which have become infected with mycorrhizae are vigorous. Timber 
line Eucalyptus spp., on the other hand, do not perform as well as 
N. solandri above timber line, but they are probably superior on an 
open frost-flat at 3,000ft. Seedlings of Sophora chrysophylla are in- 
variably killed by frost in their first autumn, with the exception of a 
single plant which has become acclimatised at 3,600ft. 


5. New Zealand Plants and their Story (ed. E. J. Godley). 


The third edition of Dr Leonard Cockayne’s classic book appeared 
in 1927 and has long been out of print. A fourth edition (1967) was 
produced at the request of the Government Printer. The plant names 
have been brought up to date, foot-notes inserted where necessary, 
and suggestions for further reading given at the end of each chapter. 
The third edition contained 108 illustrations but the originals of only 
44 were found and used. The remaining 92 photographs in the new 
edition are either attempts to duplicate Cockayne’s original subjects 
or are new subjects relevant to the text. The original index has been 
expanded to include people and localities. 


6. Rates of Ecosystem Development on some Hawaiian Lava Flows 
(Dr I. A. E. Atkinson) . 


Dissertation Abstract, Department of Agronomy and Soil Science, 
University of Hawaii. The object of this study was to measure rates 
of plant succession and rock weathering during the first 400 years 
of ecosystem development on Hawaiian basalt lava flows. The flows 
chosen for study were on the wettest slopes of Mauna Loa and Kilauea 
in a rainfall of 90 to 250 in. and between elevations of 40 to 4000ft. 
These flows are largely free from ash. 

The oldest dated flow on Hawaii occurred little more than 200 
years ago (1750 A.D.) , which gives insufficient time for much develop- 
ment. To measure rates over a longer period, e.g. 400 years, it was 
necessary to date older flows. Since obtaining carbon for C-14 dating 
of the older flows was unlikely, a major part of the study was con- 
cerned with searching for a method of aging late prehistoric flows. 

The vegetation on nine aa and two pahoehoe flows was examined 
and samples obtained of unweathered and weathered rocks. Of the 
methods investigated, compositional changes between unweathered and 
weathered rocks showed most promise as age indices; in particular, 
pH change, sodium loss, calcium loss, titanium gain, and a 110-350°C. 
weight loss measuring absorbed and hydrated water. These measure- 
ments from 5 dated aa flows were used as dependent variables in a 
regression analysis. Included as independent variables were age, 
climate, effective plants (biotic factor), rock composition, rock 
texture and porosity. Two of the regression equations obtained were 
solved inversely to give an estimation of age with confidence limits of 
+ 87 and + 108 years. These equations, when used to age two pre- 
historic aa flows, gave ages that agreed within 25 years (c. 360 years 
B.P.). The two equations used different compositional parameters, 
viz. pH, sodium and calcium loss in one case, and the 110-350°C. 
weight loss in the other. Thus, although no other dates are available 
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for comparison with these ages, the agreement in the results indicates 
that these methods are worthy of further study. 

Four trends in plant succession, all begining on bare aa lava, were 
recognised from the observations of vegetation in this high-rainfall 
region. A coastal succession appears to culminate in Pandanus tectorius 
forest. At altitudes below 1000ft, successional trends are towards 
Metrosideros polymorpha or Metrosideros polymorpha/Diospyros 
ferrea forests. The latter trend appears to be associated with areas 
where rainfall is less than 100in. and where' there is a tendency towards 
summer-dry periods. At higher altitudes (3000 to 4000 ft.) a relatively 
stable stage commonly reached is that of Metrosideros/Cibotium forest. 

Concerning rates of plant succession, it was concluded that in the 
humid region with annual temperature of about 70°F., forest (80% 
cover of trees) can develop on aa flows within 200 years of flow 
formation. At higher altitudes (3000 - 4000 ft. with annual temperature 
of c. 60°F.), forest is developed within 300 years. These rates are 
slower than those reported elsewhere in the tropics but may be typical 
of succession rates on aa lava that has little ash. 

Considering rates of rock weathering, the following mean rates of 
change over the 400 year period studied were found: pH changes of 
0.76 - 1.50 pH units per century; sodium loss of 0.1 - 0.3% per century; 
calcium loss of 0.1 - 0.4% per century; relative titanium gain of 0.05 - 
0.18% per century; and gain in water of 0.6 - 0.9% per century. There 
was a clear indication that rates of weathering were decreasing with 
time. 

In this high-rainfall region, the rate of succession was highest at 
altitudes below 1000ft. However, the rate of weathering on these 
flows was greater between 3000 and 4000 ft. It was concluded that 
temperature, with its effects on plant growth, evaporation and accumu- 
lation of organic matter, was the differentiating factor. 

7. Biological Flora . 

The second, third and fourth contributions have now been pub- 
lished. These are: Nothofagus menziesii (Dr P. Wardle); Dacrydium 
cupressinum (Mr D. A. Franklin, New Zealand Forest Service); and 
Phyllocladus alpinus (Dr P. Wardle). Accounts of Ripogonum 
scandens, Olearia colensot and Metrosideros umbellata are being pre- 
pared by members of the Division. 


SURVEYS OF NATIONAL PARKS 


1. Urewera National Park, North Island (Mr A. P. Druce). 

The forest vegetation of this park has been surveyed by New Zealand 
Forest Service, and described by P. J. McKelvey in the Park Hand- 
book (1966), but the non-forest vegetation has been neglected apart 
from that on the summit of Maungapohatu (see L. M. Cranwell and 
L. B. Moore Rec. Auckl. Inst. Museum 1, 1931). In a future edition 
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Panicles of Cortaderia fulvida (left), C. richardii x C. 
fuluida (centre) and C. richardii (right) . 
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of the Park Handbook it is planned to include a chapter on the non- 
forest vegetation of the mountain tops, cliffs, lake margins, bogs and 
natural clearings. The clearings are a very characteristic feature of 
the Park. Each clearing has a distinct flora, due partly to differences 
in the range of habitats and partly (so it seems) to accidents of dis-’ 
persal. In total, about as many species of higher plants are found in 
these clearings as in the whole of the rest of the Park. During the 
investigation of the new forest vegetation the opportunity is being 
taken to compile a checklist of all the’plants in the Park. 

2. Egmont National Park, North Island (Mr A. P. Druce). 

Work has continued at intervals on tree ring dating of recent 
debris flows (wet lahars). Like volcanic eruptions (the work on which 
was published in N.Z. Jl Bot. 4, 1966) debris flows have caused wide- 
spread destruction of vegetation on Mt Egmont. In February 1967 
the main valleys on the eastern side of the mountain were visited. 
In one valley (Maketawa) there was clear evidence of five major 
flows having swept down from the upper slopes of the volcano. A 
television mast and a building have been erected right in the path 
of these flows at the locality “Hen and Chickens”, so called from the 
large and small blocks deposited by one of the flows. The Division 
has informed the Park Board of the risk taken in allowing building 
at this site. 

A third draft of the check list of Mt Egmont plants is nearing 
completion. This will be cyclostyled and circulated to interested people 
for further comment and checking before final publication. Although 
600 species of higher plants have been listed many of them are rare or 
local, e.g. Ascarina lucida, Podocarpus nivalis and Hoheria glabrata. 
The high-altitude flora of Mt Egmont is relatively poor; the only 
species-rich areas in the Park are Ahukawakawa Swamp (200 species) 
and the summit of the Pouakai Range. 

A paper was presented at the 1966 Annual Conference of the Soil 
Science Society of New Zealand, entitled “Opportunities for the Study 
of Soil Chronosequences on Mt Egmont”. This has been reproduced in 
New Zealand Soil News Dec. 1966 (not a publication). A paper was 
also presented to the 1968 ANZAAS Conference in Christchurch, 
entitled “The Vegetation Pattern on Mt Egmont in Relation to 
Recent Accretions of Volcanic and Other Debris.” 

3. Nelson Lakes National Park, South Island (Mrs M. J. A. Bulfin) . 

Work has continued here particularly in the high level basins of the 
Travers Range and in the alpine south western area. Here Celmisia 
traversii was collected for the first time within the Park although it 
occurs both to the east and the west. Other north western species not 
previously recorded were also collected there. Some time was spent 
on the area near Lake Rotoiti underlain by ultrabasic rock. 

Two further nature walk brochures are in preparation. 

4. Westland National Park, South Island (Dr P. Wardle). . 

The botanical interest of this Park is centred on plant successions 
following glacial retreat. The oldest fluvio-glacial surfaces date back 
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to the Pleistocene, and the youngest are being formed today. For 
altitudes below 1,000ft. the succession is now known in some detail, 
and fairly precise dates can be assigned over the last 500 years. 
Radiocarbon dates are awaited for buried wood which should date 
older surfaces, and Dr N. T. Moar is working on two pollen sequences, 
one from a kettlehole in an old moraine near Gillespies Beach and 
one from a more recent moraine formed by the Horace Walker Glacier. 

General survey and description of the vegetation are also proceed- 
ing. Most of the Park is in a near-virgin or slightly modified condition 
in respect to introduced mammals, but there is an exception in the 
deteriorating crowns of rata, kamahi and totara trees in some areas, 
especially along the flanks of the Alps. Even more striking is the 
relatively inaccessible valley of the Douglas River, where thar, chamois 
and deer have profoundly modified the vegetation, and in particular, 
converted snow tussock grassland and low scrub into turf of Poa 
colensoi and other species tolerant of browsing. 

An account of the vegetation was written for the Westland National 
Park handbook, and recommendations for improving the biological 
content of the park were submitted to the Park Board. 


SURVEYS OF RESERVES 


National reserves should ultimately include a good cross-section of 
the fauna and flora, together with a full range of samples of primitive 
New Zealand landscapes, and it is clear that to achieve this a systematic 
survey and master card-indexing of what is already reserved is necessary, 
so that the best advantage can be taken of future reserves expenditure. 
Planning for this survey has been commenced, by Mr G. C. Kelly and 
will be continued in co-operation with Lands and Survey Department. 

Reports submitted mainly by Mr Kelly in the last three years have 
included descriptions of existing reserves, assessments of areas already 
sought or offered to the Department of Lands and Survey, comments 
on the importance of given reserves in relation to other uses such as 
prospecting or afforestation, and proposals for new reserves in various 
parts of the country. Securing a new reserve is a long business and only 
one has been gazetted; the negotiations for most of the others are 
proceeding reasonably well. The work involves frequent co-operation 
with other bodies: particularly the Head Office, and to a lesser extent 
the District Offices, of the Department of Lands and Survey; the 
Nature Conservation Council; the Conservation sub-Committee of the 
New Zealand Ecological Society; the Geological Society of New Zea- 
land; the Wildlife Branch of the Department of Internal Affairs, the 
Auckland War Memorial Museum; the Universities; and other 
branches of D.S.I.R. The assistance of these and other interested 
parties is much appreciated. 
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North Island 


1. North Cape Survey, North Auckland Land District (Mr G. C. 
Kelly) . 


A review of the natural history of the North Cape district seemed 
appropriate following the Crown purchase of Te Paki Station. This 
project has been the largest undertaking yet, and has incidentally re- 
vealed how little has been done in the north since Cheeseman was 
there in 1895. The number of species listed for the Cape has been 
increased by about 25%, and some popular assumptions disproved — 
for example the supposed absence of many native conifers (10 species 
have so far been recorded). Detailed plans for protection of fauna, 
flora and landscape were compiled and presented in a new context — 
a suggestion for a National Coastline Park catering for protection, 
recreation, and pastoral or timber production; the aim being to pro- 
tect the quality of the landscape (particularly against subdivision) , 
whilst allowing an income from more varied use of the Park than is 
permitted in the present National Parks. These two reports met with a 
favourable reception, and some of the ideas have been accepted. There 
is no doubt that the wise development of North Cape offers a 
challenge without parallel or precedent in New Zealand. 


2. North Cape Scenic Reserve, North Auckland Land District (Mr 
G. C. Kelly). 


A report was prepared following a request from the National Parks 
Authority for comment on the effects of prospecting. Part of the area 
is of particular interest as the only maritime serpentine in the North 
Island, and there are several endemic plants and animals. Three zones 
of decreasing importance were outlined, and recommendations made 
for protection of the biologically most valued parts. The Nature 
Conservation Council gave its full support to the report. 


3. Helensville, North Auckland Land District (Mr G. C. Kelly). 


A 500-acre block of second-growth forest and scrub was proposed 
as a reserve, since in addition to general scenic appeal, the area 
includes salt swamp, mangroves, a little kahikatea and swamp maire, 
and much kauri regeneration. The land was offered on very generous 
terms, and in many ways presented an exceptional opportunity to 
secure a first class large reserve close to the largest urban area in 
New Zealand. Negotiations by the Department of Lands and Survey 
were successful. 


4. Ohuka, Gisborne Land District (Mr A. P. Druce) . 


Although this proposed reserve is unspectacular, contains no species 
not found in abundance elsewhere, and is entirely second-growth, it is 
ideally situated to serve the local residents as a recreation area, and 
the local school as a nature study area. It has advantges in that it is 
already for the most part fenced, and damage by stock has been light. 
Regeneration is well advanced over much of the area. Although it has 
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no national significance as a reserve, it will be a valuable local asset 
to the people in the district. The following six types of vegetation 
make up the proposed reserve: kahikatea/lacebark forest and low 
terrace; kanuka-fivefinger forest on a high terrace; kowhai-lacebark 
forest on hilly and steep land bordering a river; manuka scrub (with 
scattered emergent pines) on hills; manuka-bracken fernland on hills; 


and pasture on river flats. 
5. Otaki Totara Reserve, Wellington Land District (Mr G. C. Kelly) . 


A proposal for reserving 5 acres of second-growth totara-titoki-matai 
forest between Te Horo and Otaki was based on an account of these 
forests by A. P. Druce (in the bulletin of the Wellington Botanical 
Society No. 33). The reserve has been secured. 


6. Castlepoint, Wellington Land District. (Mr G. C. Kelly). 


A reserve of 216 acres was proposed to preserve a high limestone 
bluff of well-known scenic appeal, which is the only known habitat of 
the shrub Senecio compactus. The 1} miles of limestone outcrop 
amount to about 60 acres; the balance is sought to retain the pastoral 
frame in which the famous “Castlepoint view” is set, otherwise a 
litter of baches will ultimately mar the landscape. The pastoral land 
could well be leased back. Some progress has been made with the 
negotiations. 


7. Cape Turakirae, Wellington Land District (Mr G. C. Kelly). 


For some years the New Zealand Geological Society has been trying 
to secure a reserve at Cape Turakirae to protect the finest flight of 
raised beaches in New Zealand. The Cape is on the axis of the tilting 
Rimutaka block, and provides a 6,500 year record of continuing uplift 
on the Wairarapa fault. The record is of considerable interest, both 
for itself, and the capital city Wellington, which is built on these 
rising faulted blocks. In June 1968 an urgent report was submitted to 
the Nature Conservation Council, for at that time further mining for 
riprap had commenced, extending destruction of the terraces up to 
the Cape proper. Further submissions have since been made in con- 
sultation with the Geological Society, and the issue has attracted 
considerable publicity. The continuing destruction of the Turakirae 
raised beaches is one of the most regrettable events of the last few 
years. 


South Island 


8. Farewell Spit, Nelson Land District (Mrs M. J. A. Bulfin). 


More detailed work has been carried out on the various communities. 
Dr K. Syers and Mr I. Ritchie examined the soils of the area and 
found one profile with a well developed B. horizon supporting the 
reports that forest had been present on the Spit at some time. A small 
patch of very well grown Dodonaea viscosa and Myoporum laetum, 
with trunks at breast height up to 30in. in diameter, has been located. 
Beneath these were seedlings of Melicytus ramiflorus 3ft. high. 
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In places on the northern side of the Spit, just above high tide 
mark, and under a thin layer of sand is a continuous layer of blue- 
green algae identified by Dr E. Flint as almost a pure culture of 
Microcoleus possibly M. paludosus together with rare Euglena and a 
diatom Coccomeis. Some species of Microcoleus have been reported 
as nitrogen fixing. 


9. Queen Charlotte Sound, Marlborough Land District, regeneration 
survey (Mr G. C. Kelly). 


With increasing interest in exotic afforestation in the Marlborough- 
Nelson district, it is perhaps natural that Crown Land should be 
investigated for planting, and in particular some of the scenic reserves 
fronting Queen Charlotte Sound were suggested for this use. However, 
this Sound includes many of the most popular tourist resorts and boat 
routes in the district, and since for some years a reserves policy aimed 
at restoring the native cover has been followed, the Department of 
Lands and Survey requested a report on the time needed to restore an 
aesthetically pleasing cover to these reserves. The report prepared maps 
of more than 100 miles of coastline in 25 year intervals for the esti- 
mated time needed, and also suggests that, given a number of provis- 
ions, exotic afforestation even on a quite extensive scale would not 
diminish the total quality of the landscape. 


10. Pelorus Bridge Scenic Reserve, Marlborough Land District (Mr 
G. C. Kelly). 


Pelorus is a long-established and popular reserve which includes good 
beech forest and podocarp forest, and interesting river bank vegetation. 
An illustrated descriptive account was prepared for the forthcoming 
handbook. 


11. Mahakipawa Hill Scenic Reserve, Marlborough Land District 
(Mr G. C. Kelly). 


Exotic afforestation had been suggested for this hillside reserve, and 
for this reason a botanical report was requested by Lands and Survey. 
Most of the reserve is fire-induced scrub, but with a little second- 
growth and two small patches of beech forest with scattered rimu. 
The prospects of overall regeneration are low, and it was suggested 
that most of the reserve could well be leased for afforestation. This 
would protect the forest remnants, and would be scenically more 
appealing than fire controlled scrub. 


12. Akaroa Beech Forest, Canterbury Land District (Mr G. C. Kelly) . 


For many years it has been known that there is some beech on the 
far end of the Banks Peninsula, but how much, where, or what species, 
has been a matter for speculation. A general survey of the forest 
remnants on the Peninsula led to a valley behind Akaroa being selected 
as the best beech remnant for a reserve. In addition to red and moun- 
tain beech, the 130 acres chosen also have a remarkable range of other 
characteristic Banks Peninsula plants and communities, including the 
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larger of the two known colonies of live cedar saplings on the 
Peninsula, a newly discovered colony of the local endemic Celmisia 
mackaui, and several other local rarities. The area will also preserve 
type-locality populations of 11 species first collected by Raoul behind 
Akaroa. No complications are envisaged in securing this reserve. 


13. Lake Manapouri, Southland Land District, survey of the islands 
and shoreline (Mr G. C. Kelly). 

In response to representations by the Nature Conservation Council, 
several Divisions of the Department undertook a reconnaissance survey 
of the area to be flooded following the raising of Lake Manapouri. 
On a national botanical basis, it appears that no species will be 
endangered, but locally some of the most appealing and interesting 
vegetation of the district is found on the smaller islands which will 
disappear. Their interest arises from the absence of deer, rather than 
the presence of rare plants, since the vegetation of the surrounding 
lowlands is so modified that the appearance of the primitive vegetation 
is all but forgotten. Evaluation of these deer-free islands is hampered 
by lack of knowledge of the vegetation around other southern lakes, 
and the botany of the district should certainly be studied further 
before the lake level is raised. 


14. Waituna Lagoon, Southland Land District (Mr G. C. Kelly). 


This proposal for a 2,000-acre wetland reserve is of interest because 
the report included a review suggesting careful definition of what is 
to be preserved. At Waituna the need is to preserve the peat-forming 
environment and lagoons. The peat is noted for the presence of many 
subalpine plants found here at sea level (particularly Donatia 
cushions), and the lagoon margins are famous for the numbers and 
variety of waterfowl and migratory birds which frequent the area. 
Under present legislation, seasonal shooting and similar forms of use 
are forbidden in reserves, whereas in this case prohibiting such 
activities would probably create more problems than it solved. The 
discussion which followed the proposal has been most useful, and this 
reserve should be secured soon. A descriptive account has been 
published. 


Chatham Islands 


For many years there has been considerable agitation from interested 
societies and individuals for some of the Chatham Islands flora and 
fauna to be preserved, since there are a number of endemic species. 
In fact, the character and appearance of most communities, apart from 
sedge and rushlands, is determined by endemic taxa. However, in a 
small and isolated community, the securing of land and maintaining 
of fences will be a costly and difficult job, and an extensive survey 
in summer 1968/69 will enable selection of good examples of Chatham 
vegetation in a position where they can in fact be preserved. A first 
visit to the Chathams has been made, and this served to define the 
problem. Despite many alarmist reports over the years, it appears that 
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none of the endemic plants are in immediate danger of extinction; 
however, in contrast, many of the original communities survive only in 
a tattered state. One most pleasing discovery was the abundance and 
vigour of Sporodanthus traversii, a New Zealand restionaceous endemic 
whose continued survival is becoming precarious on the mainland. 


VEGETATION AND ANIMALS 


1. Molesworth, South Island (Dr L. B. Moore). 


The series of three-yearly photographs from fixed points, begun 
in 1944, was repeated in February 1968. The total collection of strictly 
comparable photographs in this series now numbers about 950. Some 
points demonstrated by these photographs were listed for the Moles- 
worth Committee (1968) in the following terms: 

(a) A very small amount of change, some of it for the worse, occurred 
in the period 1944-1953. 

(b) A gradual and continuous slow improvement in plant cover is 
seen from 1953 onwards in many places. 

(c) Very static conditions prevail in some sites where so little change 
can be detected that it is hard to distinguish between photographs 
taken at intervals of as much as 20 years. 

(d) Plants of many species have an extraordinarily long life-span; e.g. 
precisely the same individual tussocks, cocksfoot plants, etc. can be 
identified through the whole series of photographs in many places, 
and quite small native plants can also live for 10-20 years; in other 
species, notably Yorkshire fog which is a most valuable healing 
erass, a single plant persists for only 2-3 years and replacement by 
seedlings is important. 

(e) Even where ground cover has improved gradually over the period, 
plants are still on the whole widely spaced, leaving much bare soil 
and rock between. 

(f) Shrubby growth, principally sweet brier, has increased on many 
sites. Many old matagouri bushes have died, while thickets of 
small matagouri have become obvious. 

(g) A pattern of improvement through weeds to more useful plants 
can be recognised and over most of the whole area this pattern 
is still at an early stage of development. 


2. Motunau Island, South Island (Miss R. Mason). 

An account of the vegetation of this small bird sanctuary off the 
North Canterbury coast and the changes following the destruction of 
rabbits has been published in D.S.I.R. Bulletin No. 178, “Motunau 
Island”. Further visits subsequent to the Bulletin account show that 
the trends already seen are continuing, viz. increases in vegetation 
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cover, in the number of shrubs (particularly tree nettle, Urtica ferox) , 
in the amount of barley grass (Hordeum murinum) and _ ryegrass 
(Lolium perenne), and a decrease in the amount of bracken. Three 


further species were found on the island. 


3. Identification of Plant Fragments (Miss R. Mason). 

Plant material consisting of leaf and twig fragments, fruits and seeds 
has been identified for officers of state departments and others. This 
has included stomach contents of opossums from the Urewera, of rooks 
from Hawkes Bay, and material received from the Police Department. 


PACIFIC ISLANDS 


1, Samoa (Mr B. E. V. Parham). 

An account of the plants of Samoa has been submitted for public- 
ation as a bulletin. This is designed as a handbook for general use, 
in which some 600 species and varieties of indigenous and introduced 
plants are described briefly, together with notes on their local names 
and uses, domestic, economic and traditional. A botanical index is 
provided. 

A note on recently observed adventives in Samoa has also been 
prepared. 


2. Fiji (Mr B. E. V. Parham). 
A collection of 400 specimens made by Mr Parham in 1967 was 
identified, 


3. Tokelaus (Mr B. E. V. Parham). 

A paper has been prepared on the vegetation of Nukunonu Atoll 
based on personal knowledge of the locality, previously published 
lists, and recent collections by Dr K. A. Wodzicki, which were 
identified. 


4. Kermadecs (Mr W. R. Sykes). 


During late July and early August 1966 an Expedition to Macauley 
Island was organised by the Wildlife Branch of the Department of 
Internal Affairs. While the goats there were shot and studied, the 
vegetation was surveyed. Specimens were collected, permanent quadrats 
were marked out and an area of the Plateau grassland was investigated 
with a point analyser. From mid November of 1966 to late January 
1967, plants of Raoul Island and 7 of the neighbouring islets were 
studied as part of a biological investigation of the group by an 
Ornithological Society of New Zealand Expedition. In addition to 
collecting widely, particularly from the richer flora of Raoul, distribu- 
tion data of indigenous and adventive taxa were obtained, and existing 
permanent quadrats were re-mapped and others put down. The collec- 
tions of about 700 numbers have now been identified and correlated 
with the previous ones of Cheeseman, Oliver and others. An annotated 
check list of the Kermadec flora is ready for publication. 
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5. Niue (Mr W. R. Sykes). 

Following up the survey of the plants of this Island in late 1965, 
an intensive study of the plant collection of nearly 1100 numbers 
(mostly with duplicates) was made. These included well established 
cultigens as well as all the indigenous and adventive plants that were 
observed. As a result of correlating this collection with the compre- 
hensive one made by the late Professor T. G. Yuncker in 1940, it was 
found that just over 200 taxa are either new or have been previously 
unconfirmed for Niue. Of this number, 43 are considered to be 
indigenous to the island. An account of the flora has now been 
written giving details of distribution and status on Niue for all taxa 
as well as including short descriptions of new and previously uncon- 
firmed records. This information has been sent in for printing and 
will appear as a D.S.I.R. Bulletin. Contact with the Department of 
Agriculture on Niue has been maintained and a number of articles 
on potentially or actually serious weeds have been published in the 
Bulletin of the Niue Agriculture Department. 


PALYNOLOGY 
(Dr N. T. Moar) 


1. Quaternary Research: 


Studies of the Post-glacial patterns of vegetation in Canterbury 
and Westland, two regions of markedly different climate, have con- 
tinued and the results are being prepared for publication. The sites 
investigated are indicated in the diagram below, together with gen- 
eralised pollen diagrams from the most complete profiles. Although 
not every site studied extended back into the early Post-glacial, 
patterns are emerging which emphasise differences btween the two 
regions as well as differences within each region (see Table) . 

The chronology of the events summarised in the Table is not firmly 
established, but radiocarbon dates available from one of the Bell Hill 
Farm Settlement sites and from Crooked Mary Creek are in general 
accord with other South Island dates, suggesting that the Post-glacial 
forests began to extend their area about 10,000 years ago. This event 
may therefore be of climatic significance, but it is more difficult 
to ascribe changes during the forest stage solely to climate. Factors 
such as soil development and rates of migration appear to be import- 
ant. Thus, at Crooked Mary Creek, Nothofagus forest began to replace 
coniferous forest about 6000 years ago and became dominant about 
2000 years later. At Bell Hill Farm Settlement which lies just outside 
the limits of Nothofagus forest, there is evidence that Nothogafus 
began to spread into the area as recently as about 2400 years ago. 

At each site investigated sub-fossil plant remains were identified. 
Most identified fragments contribute to an understanding of the 
history of the basin of deposition, e.g. the recovery of massulae and 
glochidia of Azolla rubra from silty mud near the base of the Amberley 
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profile, but the recovery of Podocarpus dacrydioides, P. ferrugineus and 
P. spicatus remains from Kettlehole Bog, Cass, are of great phyto- 
geographic interest. Similarly, at Pyramid Valley, sub-fossil remains 
confirm the pollen analytical evidence that until comparatively recently 
a considerable shrub and forest flora, including Myrsine divaricata 
and P. spicatus, grew about the swamp. 

Sites at present under investigation are located in Canterbury near 
Springfield and in the Rakaia River Valley, in South Westland from 
the Fox Glacier National Park and St. Arnaud, Nelson Lakes region. 
The South Westland sites are being investigated in collaboration with 
Dr P. Wardle and it is hoped that the results will provide an historical 
background to the ecology of this area which is intimately connected 
with its glacial history. Of equal interest are interglacial, glacial and 
interstadial sites sampled by Dr R. P. Suggate, Geological Survey 
who drew our attention to them. 


2. Modern Pollen Rain: 

Modern pollen rain studies in areas of indigenous vegetation have 
been undertaken to provide data for more secure interpretation of 
pollen diagrams. Samples have been collected along transects through 
forest into subalpine vegetation in the Fox Glacier National Park 
(Dr P. Wardle and Mr I. Fryer) and at Mt. Cockayne, Craigieburn 
Range, Canterbury. Other samples have been collected at various sites 
including the St Arnaud Range (Mrs M. J. A. Bulfin), Lake Hoch- 
stetter (Mr D. Franklin, Forest and Range Experimental Station) , 
on the Tasman Glacier at 7000ft, Canterbury (Mr A. C. Archer, Miss 
B. H. Macmillan and Mrs M. J. A. Bulfin) and at most of the sites 
from which Post-glacial cores have been taken. 

Two points are of especial interest. First, it is clear that certain 
important forest species, e.g. Weinmannia racemosa and Metrosideros 
umbellata are under-represented in the regional pollen rain, and that 
others, e.g. Dacrydium cupressinum are generally over-represented. 
Secondly, pollen grains of Casuarina were identified in the snow sample 
from the Tasman Glacier which also contained a fine brick-red 
coloured dust. Mr D. Churchill, Monash University, Australia, has 
confirmed the identification of these grains which are considered to 
have been derived from an Australian source. 

Because of its location in an agricultural district and the proximity 
of experimental gardens containing crop and native plants, the risk 
of contamination in a palynological laboratory is high. Although pre- 
cautions are taken to avoid contamination this sometimes happens and 
in an attempt to understand the problem Mrs A. F. Watkins has just 
concluded a year’s survey of pollen trapped in the laboratory. As 
might be expected most of the pollen trapped reflects the flowering 
periods of the local flora, exotic and indigenous. On the other hand 
Typha pollen was recorded on only one slide, during a period when 
flowering specimens were brought into, and displayed, at the opposite 
end of the building in which the palynology laboratory is situated. 
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3. Pollen Morphology: 


A project, with the collaboration of Mr M. Reynolds, was begun 
in spring, 1968 to study the fine structure of Nothofagus truncata 
pollen. In the first instance it is intended to concentrate on exine 
formation, but with the collaboration of Mr E. Beuzenberg other 
aspects of pollen grain development will be studied. 


SUBANTARCTIC BOTANY 


1. History (Dr E. J. Godley). 


An account of the history of botanical exploration in the fifty years 
following publication of the Flora Antarctica in 1847 is now almost 
completed. 


2. Auckland and Campbell Islands (Dr E. J. Godley). 


A paper containing additions and corrections to the flora of these 
islands has been accepted for publication. New records for the Auck- 
land Islands are: Sphagnum australe, S. falcatulum, Lycopodium ramu- 
losum, Lycopodium sp., Blechnum banksii, Gleichenia cunninghamii, 
Gaimardia pallida, Juncus pusillus, Townsonia viridis, Cotula potentil- 
lina, Senecio biserratus, Myriophyllum elatinoides and Drapetes lyallt. 
A record of Caladenia carnea var. minor is confirmed, but the follow- 
ing are not upheld: Asplenium flaccidum, Blechnum discolor, B. 
capense and Pteridium aquilinum var. esculentum. New records for 
Campbell Island are Sphagnum subsecundum, Uncinia divaricata, 
Leontodon taraxacoides, Myriophyllum elatinoides, Lamium pur- 
pureum, Cytisus scoparius, Ulex europaeus, and Mimulus guttatus. 
The record for Cyathodes empetrifolia is confirmed, but the following 
are not upheld: Lycopodium scariosum, Blechnum discolor, B. capense, 
Grammitis heterophylla, Phymatodes diversifolium, Pteridium aquilt- 
num var. esculentum, and Metrosideros umbellata. For both islands 
attention is also drawn to records not mentioned in the “Flora of New 
Zealand”, and for several uncommon species additional localities are 
noted. 

In 1969 I spent from 7 to 26 January on Campbell Island, to which 
the University of Canterbury Antipodes Island Expedition had been 
temporarily diverted. The vegetation was sampled in more detail than 
in 1961, permanent transects were checked and showed little change, 
further new records were made for the island and living plants sent 
back for cytological work. Gentiana. antarctica was in flower and was 
studied in some detail as a basis for comparison with the Antipodes 
Island gentian. 


3. Antipodes Island (Dr E. J. Godley). 


I am grateful to the Zoology Department, University of Canterbury, 
for the opportunity to take part in the Antipodes Island Expedition 
which was on the island from 28 January to 12 March, 1969. Botanical 
work consisted of collecting all plants seen on the island (except 
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seaweeds which were gathered by Mr I. Mannering) and describing 
the vegetation. 

Although a fairly good list of higher plants for the island had been 
published by Kirk (55 species) the following new records of flowering 
plants, ferns and lycopods were made: Lycopodium scariosum, Blech- 
num fluviatile, Pteridium aquilinum var. esculentum, Phymatodes 
diversifolium, Hymenophyllum flabellatum, Geranium microphyllum, 
Carex sectoides. - 

The collection of mosses and liverworts has now been identified 
and increases the moss flora from 7 to 15 species and the liverwort 
flora from 16 to 23 species. 

The vegetation of Antipodes Island had not been very well described 
because Cockayne had seen only the north of the island for a few 
hours. The vegetation will be described under the following headings: — 


a. Coastal rock. 
b. Tussock grassland— 
(a) Coastal 
(b) Inland slopes 
(c) Inland plains 
c. Scrub and fernland. 
d. Bogs and swamps— 
(a) Carex appressa coastal swamp. 
(b) Blechnum — Carex ternaria swamp. 
(c) Carex sectoides swamp. 
(d) Carex ternaria — Anisotome antipoda bog. 
(e) Anisotome antipoda — Pleurophyllum criniferum bog. 
e. Summit vegetation. 

The tussock grasslands, swamps, and summit vegetation were sampled 
by a simple 100 point transect method. 

Extensive notes were also made on autecological and morphological 
features of many of the plants, especially Gentiana antipoda, Senecio 
antipodus and Coprosma antipoda. 

Living plants were brought back for chromosome studies and surface 
samples for analysis of pollen rain. 


GENETICS 


Research on breeding systems of native plants is mainly concerned 
with the genetics of male-sterility, The genetical systems worked out 
in the glasshouse and experimental gardens are then used to help 
interpret frequencies of sex-forms found in natural populations. 

1. Cortaderia (Mr H. E. Connor). 

The gynodioecious grass genus Cortaderia in which plants are either 
hermaphrodite or female has proved a satisfactory, though not perfect, 
subject for study of the inheritance of male sterility. Pampas grass, 
C. selloana flowers readily in the first year by comparison with 3-4 
years for indigenous species C. fulvida, C. richardii and C. toetoe. 
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Again by contrast with native species, hermaphrodites in C. selloana 
are very weakly self-fertile, and so far only three very small S, families 
have been raised. These three families of 45 relatively weak plants, 
with a common pedigree of female plants as the female side of an 
original cross, have given segregating families, indicating that herma- 
phrodites with this genetic background are at least heterogametic. 
Crosses between female plants and a variety of hermaphrodites have 
yielded progenies where (a) all plants were hermaphrodite (b) segre- 
gation was 19: 1 & (c) segregation was approximately 30: 1 y . These 
results indicate that there are not fewer than three hermaphrodite 
genotypes. ‘Test crosses have been made as a preliminary to fitting 
these results to a genetic model. 

Female plants open-pollinated in the presence of heterozygous 
hermaphrodites yielded families containing hermaphrodites and 
females. On the other hand, open-pollinated hermaphrodites (assumed 
to have been mainly cross-pollinated) gave families of two kinds (a) 
non-segregating with all plants hermaphrodite (b) segregating both 
females and hermaphrodites. Results of this kind identify two groups 
among the three hermaphrodite genotypes. Hermaphrodites :non- 
segregating under open-pollination when crossed to females gave non- 
segregating families; and hermaphrodites segregating under open- 
pollination when crossed to females yielded segregating families. 

In large naturalized populations the frenquency of hermaphrodites 
to females is 1:1. It is unlikely in C. selloana that seed from herma- 
phrodites will make any very significant contribution to the next 
generation. While seed is set in hermaphrodites, it is at a much lower 
percentage than in obligately cross-pollinated females, and the percent- 
age germination of such seed is low. In the field in New Zealand it 
seems likely that the population structure is determined solely by the 
products from the cross-pollination of females by hermaphrodites 
heterozygous for male sterility genes, i.e. hermaphrodites from seed 
from female plants. The chance of establishment of homozygous herma- 
phrodites i.e. hermaphodites from seed set on hermaphrodite plants 
seems small, and unlikely to affect very greatly the overall frequency 
of the sexes. 


Development of Floral Organs in Cortaderia 


The size of some floral organs relative to sex form in species of 
Cortaderia in New Zealand may be summarized thus:— 


Anther length mm. Stigma/style length mm. 


Species Sex Form Sex Form 
ae Ee: 8 | g 
C. fulvida 2.97 1.91 1.09 1.69 
C. richardii 3.47 2,41 1.35 2.49 
C. toetoe 3.91 2.29 1.39 2.91 
Unnamed unit* 
northern North Is. 5.29 3.74 1.41 3.58 
C. selloana 3.84 0.10 0.78 1.44 
en ss Ss ee ee ee 


*See reference in Experimental Taxonomy. 


The development of flower parts is of interest, but more so when 
indigenous species are contrasted with naturalized C. selloana. Of the 
indigenous species C. richardii has been examined in detail; the others 
parallel it. Here floral initiation occurs in March and emergence of 
panicles and anthesis in November — December (see Connor N.Z. Jl 
Bot. 4: 392-7, 1966). Initially, as in all grass flowers, the anthers are 
larger than the gynoecia and this proportion is maintained in both 
sex forms until the anthers are just more than 2mm. long and the 
gynoecium just over Imm. long. Up to this point it is impossible to 
distinguish hermaphrodite flowers from female flowers. At about this 
stage anthers of female flowers cease growing and soon become white 
and pollenless; growth of the gynoecium continues and increases about 
four-fold much of it in the stigma and style. In hermaphrodite flowers 
there is no such cessation; both anthers and gynoecia continuing to 
grow until their ultimate lengths are realized. 
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In Cortaderia selloana sex differentiation is almost immediate in the 
sense that the sex of a flower can be determined almost from the time 
a floret can be dissected. Here, in the female plants, the staminodes 
rarely exceed 0.1mm and growth is totally within the gynoecium. In 
hermaphrodite flowers the growth of anthers and gynoecia is parallel 
to that in C. richardit. 

A generalized diagram illustrates the relative growth of these organs. 
Despite the difference in pathways to the sex form expression, the 
resulting genetic system is identical. 


2. Coprosma (Dr E. J. Godley) 


Only a few plants remain to be scored in a study of sex-ratio in 
Coprosma robusta, ‘The remaining plants should flower in the 1969/70 
season. In some crosses the two seeds from each fruit were sown as 
pairs, to see whether pairs of seeds which germinate simultaneously 
are more likely to be the same sex than when germination is not 
synchronous. 


3. Cyathodes (Dr E. J. Godley) 


Observations continue on the breeding system in this genus. Female 
plants have been found in Cyathodes robusta from Chatham Islands 
and further acquisitions have been recently received from which it is 
hoped to identify the other sex. 


4. Fuchsia excorticata (Dr E. J. Godley) 


For the study of the genetical basis of male sterility in this 
gynodioecious tree, we now have four year old progenies in some 
crosses and some plants have already produced a few flowers. Final 
results will be delayed, however, because of the failure of two pro- 
genies. These have been replaced. Attention is being paid to a com- 
parison of germination percentages of seed from females and from 
hermaphrodites, both selfed and intercrossed. 


5. Mentha (Dr E. J. Godley) 


Earlier crosses in the gynodioecious Mentha cunninghamii suggested 
that male sterility was controlled by a recessive gene. Because of low 
seed germination from hermaphrodite parents, these crosses have been 
repeated to give larger numbers of progeny and further comparisons 
have been made of seed germination from female and hermaphrodite 
plants. 


6. Pittosporum (Dr E. J. Godley) 


Observations continue on sexual expression in this genus. 
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CYTOLOGY 


1. Chromosome Atlas (Dr J. B. Hair, Mr E. J. Beuzenberg and Mrs 


B. E. Groves) . 

Recent contributions are dealt with in six publications (numbers 7 
to 12 in the atlas series) and cover 218 taxa (dicots 125, monocots 93) . 
Included are the results of two long-term projects, the first on Hebe 
in collaboration with Dr L. B. Moore, and the second on Poa in 
association with Mr V. D. Zotov. Genera currently under investigation 
are Uncinia (Mr Beuzenberg) ; Raoulia and Plantago (Mrs Groves) ; 
Gentiana, Epilobium, Cotula and Celmisia (Dr Hair). In Celmisia, the 
results so far indicate that the differentiation of recent species in New 
Zealand has not been associated with extensive changes in chromosome 
number; the majority of the species are 12-ploid (2n = 12x = 108) 
and a few are 24-ploid (2n = 216). 


2. Cupressaceae (Dr J. B. Hair) 

The first of a series of papers is concerned with the Tetraclineae 
(Tetraclinis) and the Actinostrobeae (Actinostrobus, Callitris and 
Fitzroya). Fitzroya cupressoides stands out as a tetraploid species 
(2n = 4x = 44) and is thus of particular interest in the Coniferae. 
It is worth noting that the only other species of the Cupressaceae in 
South America, namely Pilgerodendron uviferum and Austrocedrus 
(= Libocedrus) chilensis, overlap the distribution of Fitzroya cupress- 
oides. Further, De Laubenfels (1965) points strongly to the possibility 
that Pilgerodendron arose through a cross between Fitzroya and a 
species of Libocedrus. This suggestion is now under investigation. 


3. Biosystematic Survey (Dr J. B. Hair) 


A review on the Biosystematics of the New Zealand Flora 1945- 
1964 was published in December 1966. Associated with the review a 
Bibliography of broader scope is now in press as part of a Biosystematic 
Literature Index prepared for the International Organisation of Plant 
Biosystematics (see Triennial Report 1963-65) . 


4. International Index to Plant Chromosome Numbers (Dr J. B. 
Hair) . 


Compilations from Australasian and additional sources for the years 
1965-67 have been published in Regnum Vegetabile, vols 50, 55 and 59. 


5. Third International Wheat Genetics Symposium, August 1968, 
Canberra. 
A paper entitled “Analysis of a Compactoid Wheat” was prepared 
jointly with Mr G. M. Wright, Crop Research Division, and was 
published in September, 1968. 
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6. Chromosome variability in cultures of excised roots (Mr E. J. 
Beuzenberg and Mrs B. E. Groves in collaboration with Dr J. D. 
Ferguson) . 


In root cultures maintained at Plant Chemistry Division unexpected 
changes occurred in their nutritive requirements. A chromosome check 
was therefore carried out on samples of all available cultures. No 
cytological aberrations were found in the roots of dicotyledons which 
had been grown for 4 years. In cereal roots, on the other hand, 70 per 
cent of the cultures had gained or lost chromosomes. 

It appears that these aberrations are confined to senescing tissue 
in both young and established cultures, and that only some of the 
changes coincide with phenotypic changes or metabolic “adaptations”. 

Experiments designed to unravel the mechanism causing such 
aberrant cytological behaviour were hindered by the paucity of 
divisions in senescing tissue. 

Further experiments now in progress are based on the speculation 
that in the “senescing phase” an increased allocycly of proximal hetero- 
chromatin is responsible for delayed replication of particular 
chromosomes. 


7. General. 


During the tenure of a Visiting Fellowship at the Research School 
of Biological Sciences, Australian National University, Canberra, 
August-November 1968, Dr Hair gave a course of lectures on Chromo- 
some Structure and Function. The lectures are now being prepared 
for publication. Associated laboratory investigations at the Research 
School and subsequently in the laboratories of Dr W. J. Peacock and 
Dr R. D. Brock of the Genetics Section, Division of Plant Industry, 
C.S.I.R.O. were mainly confined to an examination of new techniques 
in cytology. 


PUBLICATIONS 


(April, 1966—March, 1969) 


BIOLOGICAL FLORA 


Wardle, P. 1967: Biological Flora of New Zealand. II. Nothofagus 
menziesii (Hook.f.) Oerst. (Fagaceae) Silver Beech. N.Z. Jl. Bot. 3: 
276-302. 

Wardle, P. 1969: Biological Flora of New Zealand. IV. Phyllocladus 
alpinus (Hook.f.) (Podocarpaceae) Mountain Toatoa, Celery Pine. 
N.Z. Jl. Bot. 7: 76-95. 


BIOSYSTEMATICS REVIEW 


Hair, J. B. 1966: Biosystematics of the New Zealand Flora. 1945-1964, 
N.Z. Jl. Bot. 4: 559-595. 
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TAXONOMY 
(including local records and interpretation) 


Druce, A. P. 1967: Orchids of the Wellington District. Notes and 
Additions (3). Wellington bot. Soc. Bull. 34: 34. ~ | 
Drury, D. G. 1968: A Clarification of the Generic Limits of Olearta 

and Pleurophyllum (Astereae-Compositae) . N.Z. Jl. Bot. 6: 459-66. 

Drury, D. G. and Randal, J. M. 1969: A Numerical Study of the 
Variation in the New Zealand Erechtites arguta-scaberula Complex 
(Senecioneae-Compositae). N.Z. Jl. Bot. 7: 56-75. . 

Edgar, E. 1966: The Male Flowers of Hydatella inconspicua 
(Cheesem.) Cheesem. (Centrolepidaceae). N.Z. Jl. Bot. 4: 153-58. 

Edgar, E. 1966: Two New Species of Scirpus sect. Isolepis. N.Z. Jl. Bot. 
4: 196-200. 

Edgar, E. 1966: Luzula in New Zealand. N.Z. Jl. Bot. 4: 159-84. 

Edgar, E. 1968: Typification of Sporadanthus (Restionaceae). Taxon 
17: 546. 

Edgar, E. 1968: The New Zealand Species of Leptocarpus (Restion- 
aceae). N.Z. Jl Bot. 6: 467-69. 

Macmillan, B. H. 1968: A Method of Mounting Herbarium Specimens. 
N.Z. Jl Bot. 6: 515-17. : 
Mason, R. 1967: The Species of Ruppia in New Zealand. N.Z. Jl Bot. 

d: 519-31. 

Moore, L. B. 1966: Australasian Asteliads (Liliaceae) with Special 
Reference to New Zealand Species of Astelia Subgenus Tricella. 
N.Z. Jl Bot. 4: 201-40. 

Moore, L. B. 1967: The New Zealand Species of Libertia (Iridaceae) . 
N.Z. Jl Bot. 5: 255-75. 

Moore, L. B. 1967: How to Look at Hebe. Tuatara 15: 10-15. 

Moore, L. B. 1967: Asteliad Names, Old and New. Wellington bot. 
Soc. Bull. 34: 4-5. 

Moore, L. B. 1967: Something to Remember. (Deals with Myosotis) 
Wellington bot. Soc. Bull. 34: 21-22. 

Moore, L. B. 1967: Some New Zealand Orchids. Bull. Pacif. Orchid 
Soc. Hawaii 25; 10-13. 

Moore, L. B. 1968: Further Note on Thismia rodwayt. Tuatara 16: 
161. 

Moore, L. B. 1968: Taxonomic Notes on New Zealand Monocoty- 
ledons. N.Z. Jl Bot. 6: 473-92. 

Moore, L. B. 1969: More New Zealand Orchids. Bull. Pacif. Orchid 
Soc, Hawaii 27: 4-6. 

Sykes, W. R. 1966: Studies of Cultivated Plants in New Zealand. I. 
Bignoniaceae. NZ. Dep. scient. ind. Res. Inf. Ser. 54. 

Wardle, P. 1968: The Taxonomy and Distribution of the Stipulate 
Species of Pseudopanax in New Zealand. N.Z. Jl Bot. 6: 226-236. 

Wardle, P. 1968: Pseudopanax macintyret. N.Z. Jl Bot. 6: 522. 
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CHEMO- AND EXPERIMENTAL TAXONOMY 


Martin-Smith, M., Subramanian, G., and Connor, H. E. 1967: Surface 
Wax Components of Five Species of Cortaderia (Gramineae). A 
Chemo-taxonomic Comparison. Phytochem. 6: 559-72. 

Connor, H. E. 1967: Interspecific Hybrids in Chionochloa 
(Gramineae). N.Z. Jl Bot. 5: 3-16. 

Connor, H. E. 1968: Interspecific Hybrids in Hexaploid New Zealand 
Festuca. N.Z. Jl Bot. 6: 295-308. 


ADVENTIVE PLANTS 

Molloy, B. P. J. and Edgar, E. 1967: Australian Sedge in New Zealand. 
N.Z. Jl Agric. 114(4): 41-44. 

Healy, A. J. 1966: Flora, Adventive. In “An Encyclopaedia of New 
Zealand”. 1: 706-08. Govt. Print. Wellington. 

Healy, A. J. 1966: Weeds and Noxious Plants. In “An Encyclopaedia 
of New Zealand” 3: 593-99. Govt. Print. Wellington. 

Healy, A. J. 1969: The Adventive Flora in Canterbury. In “The 
Natural History of Canterbury”. pp. 261-333. Reed, Wellington. 


POISONOUS PLANTS 


Connor, H. E. 1966: Poisonous Plants in New Zealand. In “Inter- 
national Encyclopaedia of Veterinary Medicine”. 4: 2321-27. 
W. Green and Son, Edinburgh; Sweet and Maxwell, London. 

Connor, H. E. 1966: Plants, Poisonous. Jn “An Encyclopaedia of New 
Zealand”. 2: 786-87. Govt. Print. Wellington. 

Connor, H. E. 1966: Hemlock. In “An Encyclopaedia of New Zealand”, 
2: 16. Govt. Print. Wellington. 


CULTIVATED PLANTS 


Moore, L. B. 1968: Letter to the Editor: New Zealand Libertias. 
Gdnr’s Chron. 163: 4-5. 

Sykes, W. R. 1966: Pittosporum tenuifolium cultivar ‘James Stirling’. 
N.Z. Pl. Gdns 6: 305. 

Sykes, W. R. 1967: Horticultural Plants on Niue Island. N.Z. Pl. Gdns 
7: 174-81. 

Sykes, W. R. 1967: Galtonia candicans. N.Z. Pl. Gdns 7: 84-85. 

Sykes, W. R. 1968: Wattakaha sinensis. N.Z. Pl. Gdns 7: 382-83. 

Sykes, W. R. 1968: Suggestions for the Use of Plant Names in Writing. 
N.Z. Pl. Gdns 7: 362-64. 

Sykes, W. R. 1969: Gunnera tinctoria and Gunnera manicata. Jl roy. 
N.Z. Inst. Hort. ns 1: 56-59. 


SEAWEEDS 
Moore, L. B. 1966: Seaweeds. In “An Encyclopaedia of New Zealand”. 
3: 213-16. Govt. Print. Wellington. 
2 Hie L. B. 1967: Learning about Seaweeds. Aquatic Quart. 1(5): 
-10. 
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MORPHOLOGY AND ANATOMY 


Edgar, E. 1968: Contrasting Growth Habits in New Zealand Species 
of Gahnia. N.Z. Jl Bot. 6: 115-17. 
Godley, E. J. 1968: The Fruit of Pittosporum pimeleoides. N.Z. Jl Bot. 
6: 118-19. 
Philipson, W. R. and Philipson, M. N. 1968: Diverse Nodal Types in 
Rhododendron. J. Arnold Arbor. 49: 193-217. 


CYTOLOGY 


Hair, J. B. and Beuzenberg, E. J. 1966: Contributions to a Chromosome 
Atlas of the New Zealand Flora. 7, Miscellaneous Families. N.Z. Jl 
Bot. 4: 255-66. 

Hair, J. B. 1967: Contributions to a Chromosome Atlas of the New 
Zealand Flora. 8. Luzula (Juncaceae). N.Z. Jl Bot. 5: 17-21. 

Hair, J. B., Beuzenberg, E. J. and Pearson, B. 1967: Contributions to 
a Chromosome Atlas of the New Zealand Flora. 9. Miscellaneous 
Families. N.Z. Jl Bot. 5: 185-96. 

Hair, J. B. 1967: Contributions to a Chromosome Atlas of the New 
Zealand Flora. 10. Hebe (Scrophulariaceae). N.Z. Jl Bot. 5: 322-52. 

Hair, J. B. and Beuzenberg 1968: Contributions to a Chromosome 
Atlas of the New Zealand Flora. 11. Miscellaneous Families. N.Z. Jl 
Bot. 6: 19-24. 

Hair, J. B. and Wright, G. M. 1968: Analysis of a Compactoid Wheat. 
N.Z. Jl Bot. 6: 262-66. 

Hair. J. B. 1968: Contributions to a Chromosome Atlas of the New 
Zealand Flora. 12. Poa (Gramineae). N.Z. Jl Bot. 6: 267-76. 

Hair, J. B. 1968: The Chromosomes of the Cupressaceae. 1. Tetraclineae 
and Actinostrobeae (Callitroideae). N.Z. Jl Bot. 6: 277-84. 


BREEDING SYSTEMS 


Connor, H. E. 1966: Breeding Systems in New Zealand Grasses. VII. 
Periodic Flowering of Snow Tussock, Chionochloa rigida. N.Z. Jl 
Bot. 4: 392-97. 

Godley, E. J. 1966: Breeding Systems in New Zealand Plants. 4. Self- 
sterility in Pentachondra pumila. N.Z. Jl Bot. 4: 249-54. 

Sykes, W. R. 1969: Broussonetia papyrifera: an Unusual Case of Sex 
Reversion. Jl roy. N.Z. Inst. hort. ns 1: 63-67. 


VEGETATION STUDIES 


Atkinson, I. A. E. 1966: Feeding Stations and Food of North Island 
Saddleback in May. Notornis 13: 7-11. 

Atkinson, I. A. E. 1966: Habitat Factors Affecting Saddlebacks on Hen 
Island. Proc. N.Z. ecol. Soc. 13: 35-40. 

Atkinson, I. A. E. 1966: Identification of Feeding Stations of Forest 
Birds in New Zealand. Notornis 13: 12-17, 

Atkinson, I. A, E, 1968: Notes on the Birds of Coppermine Island, 
Hen and Chickens Group. Notornis 15: 100-108. 


50 


Atkinson, I. A. E. 1968: An Ecological Reconnaissance of Coppermine 
Island, Hen and Chicken Group. N.Z. Jl Bot. 6: 285-94. 

Atkinson, I. A. E., Jenkins, P. F. and Druce, A. P. 1968: Definitions 
and Discussion of Some Concepts and Terms Relating to Terrestrial 
Ecosystems. Tuatara 16: 98-110. 

Connor, H. E. and MacRae, A. H. 1969: Montane and Subalpine 
Tussock Grasslands in Canterbury. In “The Natural History of 
Canterbury”. pp. 167-204. Reed, Wellington. 

Druce, A. P. 1967: ‘Te Mata Peak, Havelock North, Supplementary 
Notes. Wellington bot. Soc. Bull. 34: 25-28. 

Druce, A. P. 1968: The Flora of Ball’s Clearing Scenic Reserve. 
Wellington bot. Soc. Bull. 35: 29-33. 

Esler, A. E. 1968: Sand Plants. A Leaflet of Drawings. 

Godley, E. J. and McLintock, A. H. 1967: Note on “Indigenous 
Vegetation” in “An Encylopaedia of New Zealand”. N.Z. Jl. Bot. 5: 
166-67. 

Godley, E. J. 1967: “New Zealand Plants and Their Story” by L. 
Cockayne. 4th ed. edited by E. J. Godley. 

Kelly, G. C. 1968: Waituna Lagoon, Foveaux Strait. Wellington bot. 
Soc. Bull. 35: 8-19. 

Mason, R. 1966: Foods of the Fiordland Wapiti. In “Wapiti in New 
Zealand” by D. Bruce Banwell. pp. 159-63. Reed, Wellington. 

Mason, R. 1967: Vegetation. Jn “Motunau Island, Canterbury, New 
Zealand. An Ecological Survey”. N.Z. Dep. sci. industr. Res. Bull. 
178: pp. 68-91. 

Mason, R. 1969: The Vegetation of the Coast. In “The Natural History 
of Canterbury”. pp. 95-105. Reed, Wellington. 

Mason, R. 1969: The Vegetation of Freshwaters. In “The Natural 
History of Canterbury”. pp. 452-57. Reed, Wellington. 

Moore, L. B. and Clarke, J. 1968: Cockayne’s Vegetation of New 
Zealand and Its Place Names. Tuatara 16: 210-17. 

Wardle, P. 1966: Botanical Survey of Lower Shotover River. Otago 
Catchment Board Bull. no. 2: 1-16. 

Wardle, P. 1967: Experiments Concerning Causes of Timber Line — 
A Progress Report. Proc. N.Z. ecol. Soc. 14: 13-14. 

Wardle, P. 1967: Sub-alpine Scrublands. Jn “The Waimakariri Catch- 
ment”. Tussock Grassld. and Mount. Lands Inst. Special Publ. no. 3: 
53-57. 

Wardle, P. 1968: (Notes and Comments) A Floristic List for the 
Hokitika Catchment. N.Z. Jl Bot. 6: 523. 

Wardle, P. 1968: Engelmann Spruce (Picea engelmannii Engel.) at its 
Upper Limits on the Front Range, Colorado. Ecology 49: 483-95. 
Wardle, P. 1969: Subalpine Scrub in Canterbury. In “The Natural 

History of Canterbury”. pp.205-11. Reed, Wellington. 


NATIONAL PARKS 


Bulfin, M. J. A. and West, K. R. 1965: “The Peninsula Nature Walk, 
Nelson Lakes National Park.” Prepared for the Nelson Lakes 
National Park Board. 
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Connor, H. E. 1966: Something about the Plants. In ‘Mount Cook 
National Park”, 4th rev. ed., edited by H. E. Connor. Mount Cook 
National Park Board. 

Wardle, P. 1966: Vegetation. In “Westland National Park Handbook”. 
Edited by L. W. McCaskill. Westland National Park Board, 
Hokitika. 

West, K. R. 1967: “Mangatepopo Walk, Tongariro National Park”. 
Prepared by the Botanical Committee of Tongariro National Park. 
Drawings by K. R. West. . 

West, K. R. 1967: “Lake Matheson Forest Walk, Westland National 
Park”. Drawings by K. R. West. 

Godley, E. J. and West, K. R. 1967: ‘“Trees and Shrubs near Park 
Headquarters”. Prepared for Botanical Committee, Tongariro 
National Park Board. 


VEGETATION HISTORY 

Moar, N. T. 1966: Plant Fragments from Kettlehole Bog, Cass. N.Z. 
JI Bot. 4: 596-98. 

Moar, N. T. 1967: Contributions to the Quaternary History of the 
New Zealand Flora. 5. Pollen Diagrams from No Man’s Land Bog, 
Northern Ruahine Range. N.Z. Jl Bot. 5: 394-99. 

Moar, N. T. 1969: Two Pollen Diagrams from the Mainland, Orkney 
Islands. New Phytol 68: 201-208. 

Moar, N. T. 1969: A Radiocarbon-dated Pollen Diagram from North- 
West Scotland. New Phytol. 68: 209-14. 

Wardle, P. 1968: Evidence for an Indigenous Pre-quaternary Element 
in the Mountain Flora of New Zealand. N.Z. Jl Bot. 6: 226-36. 


PHYTOGEOGRAPHY 
Godley, E. J. 1967: Widely Distributed Species, Land Bridges and 
Continental Drift. Nature 214; 74-75. 
Moore, L. B. 1969: Sprengelia incarnata SM.: An Australian Plant in 
Fiordland. N.Z. Jl Bot. 7: 96-99. 
Sykes, W. R. and Godley, E. J. 1968: Transoceanic Dispersal in 
Sophora and Other Genera. Nature 218: 495-96. 
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Moore, L. B, 1966: Obituary. A. D. Beddie. Wellington bot. Soc. Bull. 
"332 14. 

Moore, L. B. 1967: The Cockayne Memorial Lecture, 1965. Leonard 
Cockayne, Botanist. Trans r. Soc. N.Z. Gen. 2: 1-18. 


AGRICULTURE 


Parham, B. E. V. 1967: Agricultural Development in Western Samoa. 
N.Z. geogr. Soc. Rec. No. 44: 4-6. 


NOTICES AND REVIEWS 


Godley, E. J. 1966: Review: “Mountain Flowers of New Zealand”. by 
Nancy Adams. N.Z. Jl Bot. 4: 247. 

Godley, E. J. 1967: Review: “The Lichens and Mosses of MacRobert- 
son Land”. by Rex B. Filson. Antarctic 4: 532-33. 

Mason, R. 1967: Review: “Rotorua and Waikato Water Weeds — 
Problems and Search for a Solution”. Ed, V. J. Chapman and C. A. 
Bell. 

Wardle, P. 1968: Publication Notice: Ecological Survey of New Zea- 
land’s Indigenous Forests, Type Map Serials no. 2. J. L. Nicholls 
1966-67. 


HONOURS AND AWARDS 


Dr E. J. Godley. Corresponding Member, Chilean Academy of Natural 
Sciences, 1966; F.L.S. 1967. . 

Mrs B. E. Groves. New Zealand Certificate in Science, 1968. 

Mr A. J. Healy. Hon. Life Member, New Zealand Association of 
Inspectors of Noxious Weeds (Inc.), 1968. 


OVERSEAS VISITS 


Mr I. A. E. Atkinson joined the Department of Agronomy and Soil 
Science, University of Hawaii in August 1966 as a National Research 
Fellow to study for the degree of Ph.D. 

Dr J. B. Hair was Visiting Fellow at the Research School of Biological 
Sciences, Australian National University, Canberra from August to 
November 1968. 


OVERSEAS VISITORS 


Her Excellency Margarida Gnedes Nogueira, Ambassador of the 
United States of Brazil to Australia visited the Division in October, 
1968; Ing. Ismar W. Barreto, Universidade Federal do Rio Grande 
do Sul, Brazil; Prof. N. C. W. Beadle, University of New England, 
Armidale; Prof. and Mrs R. O. Belcher, Eastern Michigan University; 
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Dr W. S. Benninghoff, University of Michigan; Dr S. Carlquist, 
Rancho Santa Ana, Claremont, California; Prof. T. C. Chambers, 
Botany School, Melbourne; Dr Choi Chung Il, Alpine Experimental 
Station, Kanwon-Do, Korea; Prof. C. D. Darlington, Botany School, 
Oxford University; Dr R. Delepine, University of Paris; Prof. E. 
Ehrendorfer, University of Graz, Austria; Prof. and Mrs G. Erdtman, 
Palynological Laboratory, Solna, Sweden; Sir Otto Frankel, 
C.S.I.R.O., Canberra; Dr D. D. Gates, Missouri Botanical Garden; 
Dr D. Gregor, Ohio State University; Dr W. H. Hedge, National 
Science Foundation, American Embassy, Tokyo; Prof. J. S. Karling, 
Purdue University, Lafayette, Indiana; Dr D. D. Keck, National 
Science Foundation, Washington; Dr H. M. Laude, University of 
California, Davis; Drs A. J. and J. A. McComb, University of 
Western Australia; Mr and Mrs J. W. Parham, Department of 
Agriculture, Suva, Fiji; Prof. V. B. Proudfoot, University of Durham; 
Dr A. T. Pugsley, Agricultural Research Institute, Wagga, N.S.W.; 
Dr H. E. Reeve, Australian National University; Mr R. Schodde, 
C.S.1.R.0., Canberra; Mr R. V. Smith, Royal Botanic Gardens, 
Melbourne; Lord Talbot de Malahide, Malahide, Ireland; Dr and 
Mrs N. Taylor, New York; Dr M. D. Tindale, Royal Botanic Gar- 
dens, Sydney; Prof. J. S. Turner, Botany School, Melbourne; Dr J. 
Williams, University of New England, Armidale; Mr and Mrs J. H. 
Willis, Royal Botanic Gardens, Melbourne; Mr J. S. Womersley, 
Lae, New Guinea. 


COMMITTEES AND APPOINTMENTS 


Mr H. E. Connor. North Canterbury Nassella Tussock Board; North 
Canterbury Catchment Board; Mount Cook National Park Board. 
Dr E. J. Godley. Hon. Lecturer, Lincoln College, University of Canter- 
bury; Science Advisory Committee, Tongariro National Park Board; 
Board of Governors, The Miss E. L. Hellaby Indigenous Grasslands 
Research Trust; Chairman, Editorial Committee, New Zealand 
Journal of Botany; Scenic and Allied Reserves Committee and 
Subantarctic Reserves Committee, National Parks Authority; Fauna 
Protection Advisory Council; Council, Canterbury Branch, Royal 
Society of New Zealand; Council and Conservation Committee, 
Royal Society of New Zealand. 

Mr A. J. Healy. Interdepartmental Committee on Nassella Tussock; 
Canterbury District Council, Royal New Zealand Institute of Horti- 
culture; Hon. Member, New Zealand Association of Inspectors of 
Noxious Weeds. 

Miss R. Mason. Interdepartmental Committee on Lake Weed. 

Dr N. T. Moar. Marlborough Nassella Tussock Board; Scientific 
Advisory Panel, Arthurs Pass National Park Board: New Zealand 
National Committee for Quaternary Research, Royal Society of New 
Zealand. 
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Dr L. B. Moore. Pacific Science Council’s sub-committee on Pacific 
Systematic Botany; Committee, Canterbury Botanical Society. 

Mr W. R. Sykes, Nomenclature Committee, Royal New Zealand 
Institute of Horticulture. 


RETIREMENTS AND RESIGNATIONS 


Mr V. D. Zotov, Scientist from 9.9.28, retired on 9.9.68, but continues 
work on temporary staff. 

Miss B. E. Harris, Librarian from 7.9.59, resigned on 1.4.66. 

Miss E. J. Braybrooke, Technician from 11.2.66, resigned on 23.12.66. 

Mr A. H. MacRae, Technician from 8.11.60, resigned on 31.12.66. 

Mr S. L. Kircher, Technician from 9.6.65, resigned on 20.1.67. 

Mrs J. M. Mawson, Technician from 6.2.67, resigned on 15.12.67. 

Miss K. O’Neill, Technical Trainee from 4.1.66, resigned on 16.2.68. 

Miss R. J. Clarke, Technician from 14.1.63, resigned on 14,3.69. 


TRANSFER 


Mr H. J. Armstrong, Technician from 2.3.67, transferred to Education 
Department, Christchurch on 15.1.68. 


STAFF REPLACEMENTS 


Mr J. Thoms 7.6.66 Senior Clerk (Vice V. F. Pennington) . 

Mrs R. L. Bell 19.9.66 Library Assistant (Vice Mrs M. E. 
Blackmore, appointed as Librarian, 
Vice Miss B. E. Harris) . 

Mr H. J. Armstrong 2.3.67 Technician, Ecology etc. (Vice A. H. 


MacRae). 

Mr I. R. Fryer 13.2.67 Technician, Ecology (Vice S. L. 
Kircher) . 

Mr A. W. Purdie 6.11.67 Technician, Ecology etc. (Vice H. J. 
Armstrong) . 

Miss D. H. Smith 11.3.68 Technician, Herbarium etc. (Vice Miss 
K. O'Neill). 

Mr A. R. Mitchell 17.10.68 Technician, Herbarium (Vice Mrs 
J. M. Mawson) . 


NEW POSITIONS 


Dr D. G. Drury 17.2.67 Taxonomy. 
Mrs M.N. Philipson 27.6.67 Part-time work on Rhododendron. 
Mr A. E. Esler 3.2.69 Regional Botanist, Auckland. 
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STAFF LIST 


(1.4.69) 
DIRECTOR: Dr E. J. Goptry 
ASSISTANT DIRECTOR: Mr A. J. HEALY 


RESEARCH STAFF 
Professional Division General Division 
Flora Revision 
Monocotyledons Dr Lucy B. Moore Vacancy 
Dr ELIZABETH EDGAR 
Mr D. R. GIVEN 
Grasses Mer V. D. Zorov 
Adventive Plants Mr A. J. HEALY 
Mr B. E. V. PARHAM 
Dr D. G. Drury 
Horticultural Plants Mr W. R. SYKEs 
Mrs M. N. PHILIPSON 
Herbarium Mr T. W. Rawson’ Mauss B. H. MAcMILLAN 
Mr J. V. MYErs 
Miss D. H. SMITH 
Mr A. R. MITCHELL 


Genetics Dr E. J. GopLEy 
Cytology Dr J. B. Harr Mr E. J. BEUZENBERG 
Mrs B. E. Groves 
Experimental 
Taxonomy, Mr H. E. Connor Mr A. W. PurRDIE 
Ecology, and Dr P. WARDLE Mr I. R. FRYER 
Vegetation Surveys Miss R. Mason Mrs M. J. A. BULFIN 
Quaternary History Dr N. T. Moar Mrs A. F. WATKINS 
Botanical Artist Mr K. R. WEstT 
Librarian Mrs M. E. BLACKMORE 
Assistant Librarian Mrs R. L. BELL 
NORTH ISLAND SUB-STATION (SOIL BUREAU, TAITA) 
Ecology, and Mr A. P. DRUucE 


Vegetation Surveys Mr I. A. E. ATKINSON 
Mr G. C. KELLY 
NORTH ISLAND SUB-STATION (PLANT DISEASES DIVISION, 
AUCKLAND) 

Ecology, and 

Vegetation Surveys Mr A. E. Ester 

EXPERIMENTAL GARDENS 

Officer in Charge: Mr I. C. Brown 
Casual Staff: Mr C. FLetcHer, Mr G. F. Nett, Mr K. R. PENGELLY, 

Mr J. Purcect, Mr A. J. SMITH. 


SMI ES ERE) TON: 
Senior Clerk Mr J. THomMs 
Shorthand Typist Miss A. F. Davipson 
General Duties Mr L. J. Cooper 
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